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MONEY MATTERS. 


Tue key-note of the presidential address delivered by Mr. 
Chamen last week at the Glasgow Convention of the Muni- 
cipal Electrical Association is given in his own words :— 
“The whole business,” ‘.¢., the getting out of more units 
from the plant in a station by finding some demand that 
shall make longer use for it, “settles down comfortably 
on his,” the engineer’s, “shoulders, and he has in the 
end to suggest some remedy.” This dry and uninteresting 
subject, as Mr. Chamen calls it, is the one that experience 
shows needs more attention than almost any other. Engi- 
neers have a choice of, mains, of machinery and plant, any 
reasonable combination of which will allow success to result 
from the establishment of a supply system, provided that 
regard is given to the financial soundness of the policy con- 
trolling capital expenditure and methods of charging for 
supply. Attention has to be drawn to this “all-important 
question of money.” Glasgow has learnt the same lesson as 
Manchester, only in a milder degree. Provincial town after 
town is feeling the pinch, and the reports of the Metropolitan 
boroughs tell the same tale. 

The first and a most vital point is the provision of 
interest and sinking fund. Under the system of payment 
by monthly or periodical certificates the contractor draws 
nearly the whole value of the plant long before beneficial use 
can be made of it, and if adjustments and alterations have 
to be made, the owner has to hold back customers 
until everything is ready, although the 80 or 90 
per cent. of the value has been handed over to the maker of 
the machinery, and interest accrues thereon, as well as a 
call for sinking fund. It has been suggested that as plant 
or mains usually require about two years to become 
remunerative, the first payment of interest or sinking fund 
contribution should be withheld for such a period of grace, 
when it would be provided by moneys earned by the plant 
upon whose capital it was calculated. This would do away 
with the unfairness of being overtaxed during the first few 
years, when the extensions not only do nothing to improve 
the commercial position of an undertaking if in municipal 
hands, but actually put a severe drag upon the older pot- 
tion, which a year or two ago may have been paying its 
way and enabling a reserve fund to be built up by the 
profit balances earned. It is not clear from any point of 
view that a relaxation of this rule would be bad or unsound 
finance. If the Local Government Board can be brought to 
understand how obvious it is that a concern should not be 
asked to make heavy annual payments until it has time and 
opportunity to bring in a revenue in some degree propor- 
tional to the capital which has been expended upon it, the 
day of better things may come and fhe prospects of under- 
takings all over the country will be greatly improved. But 
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we cannot agree to one suggestion—that the interest should 
be transferred to capital account during this period of ease- 
ment. We believe Parliament and the departments that 
control finance are strongly opposed’ to any attempt 
to capitalise interest charges, and this we con- 
sider to be a sound view to hold. All that seems 
to be really necessary or desirable is to shift the term of 
repayment of local authorities’ loans forward in time by 
two or three years, so that instead of having to meet these 
outgoings at once upon taking up a loan, a short time of 
non-payment is permitted, after which the period of repay- 
ment commences, and continues to run for the term usual in 
such cases, being extended in this way as far behind as it 
was late in beginning. his, however, is not the main topic 
of Mr. Chamen’s address, although distinctly and acutely a 
money matter to station engineers under a local autho- 
rity. 
The rest of the address, and the major portion, is an 
exceedingly well-put argument in favour of a sliding-scale 
charge for energy. Notwithstanding all that has been 
written by the late Dr. John Hopkinson, Mr. Arthur Wright, 
Mr. W. L. Madgen, Mr. Hordern, and engineers of different 
ranks in the profession, there is still much to be said on the 
subject, and Mr. Chamen has succeeded in finding not only 
something new to say, but also has put some old arguments 
in a new form. The average councillor and the everyday 
shopkeeper are as yet unconvinced of the necessity for a 
sliding scale. They fail to realise its operation, and grumble 
at the effect it has upon the more heavily-rated and influential 
early-closing shopkeeper, who is often quite able to make his 
voice heard through mouthpieces in the Council Chamber. 
That this is so has been pointed out in these columns 
before, and we have seen town after town passing resolutions 
to reduce the first hour or initial rate of charge—a course 
which can only have been admitted by the engineer because 
he knew it was inevitable, and felt it fruitless and useless to 
oppose. ‘T'o all such persons we commend Mr. Chamen’s 
story of the old woman who made a loss on every article she 
sold. Old women are not generally regarded as exceptionally 
useful members of society, but such an old woman would be 
sure to understand and support the contentions of a muni- 
cipal engineer who could present such a good case as does 
the President of the I.M.E.A. After all, facts are powerful 
weapons, and the application of analysis to the Glasgow 
accounts brings out the case for a sliding scale better than 
any mere theorising. As Mr. Chamen put it, the plant 
could have sold over 80 millions of units; it did sell between 
6 and 7 millions, The actual sales had to bear the whole 
of the burden of financial and stand-by charges, and there- 
fore any increase in the sale could have been met by an 
actual charge of much less than 1d. per unit. With capital 
representing about £114 per Kw. installed, the fixed 
charges required over £8 per KW. per annum, a figure 
obtained by dividing the gross standing charges by the sum 
of the demands of all the consumers connected, and allow- 
ing for a “diversity factor” of 25 per cent. The notion 
of this diversity factor is not, of course, new as Mr, Wright 
has applied it in dealing with the Brighton accounts. Table 
A in the address is most instructive ; the only omission is a 
class, that of places of worship, which would come at the 
bottom of the list. We should like Mr. Chamen and others 
who recommend, or agree to, specially low rates for churches 


and chapels, to tell us why they do so, and to show the 
reconciliation between such preferential treatment and the 
main argument of this address. No doubt we should learn 
that it is based upon public interest ; that just as places of 
worship are relieved from rates, and those of the 
Established Church are not burdened with the cost 
of making up new streets, so non-profit earning 
consumers are not called upon to be profit-yielding. The 
exact position that hospitals and dispensaries occupy with 
regard to churches has still to be defined, and what applies 
in the cases of places of worship may later be extended to 
all charities or concerns which clearly are not run on com- 
mercial lines for pecuniary gain. The Metropolitan Borough 
Councils are disposed to look at things the other way, and 
say that those who enjoy or desire such privileges as come 
from assisting or maintaining special premises'in which to 
meet should pay for them, and that preferential treatment is 
undesirable. The paying consumer on a station load is the 
one who gets his energy cheap ; a flat rate cannot give such 
a cheap supply—and would an undertaking be able to keep a 
consumer who pays, say, 2d. if the uniform rate of “ 34d. or 
perhaps 4d.” be introduced, or the output “ be increased at 
the rate of 50 cent. per annum as Glasgow has done for the 
last two years, if a uniform rate be reverted to”? Even 
Brighton, the home of the demand indicator, goes 


further than the simple demand scale, and cuts out the © 


indicator by automatic or hand switches during the summer, 
thus giving for a period of the year a flat rate of 1d.! 

The address deals lastly with power ‘supply, and, doing 
what is not often achieved, shows clearly why lower rates 
should be charged for power than for lighting. Mr. Chamen’s 
old firm sometimes utilises other pages to call attention to the 
value of motors, and would have one believe they filled up the 
valleys in the load curve. The author is not so sanguine ; he 
says they do not simply fill up the load diagram in the shallow 
places, but the proportions of the peak to the whole diagram 
is reduced by getting on a greater number of consumers who 
use current longer, and power supply is the way of producing 
this result. The power companies evidently desire this flat 
load. Variable loads like lighting may be left to the muni- 
cipalities. Then the ratio of “ plant rental” to the current 
rental is reduced, and the former being a fixed charge, the 
average will be low ; lower, indeed, than the local authorities 
can possibly touch. The address itself appears elsewhere in 
this issue, and need not be missed by technical readers ; that 
it will ever reach the other persons most interested, the con- 
sumer, is out of the question, but it has been good in two 
ways. Firstly, it was delivered before a commercial: rather 
than a scientific body. Members and chairmen of com- 
mittees were present, and more of the same class ‘will read it. 
They will consider and weigh its contents and apply its 
reasoning to local conditions, Secondly, it gives some new 
phrases and thoughts with which to enlighten consumers 
and rebut critics, a new armoury of facts and fancies upon 
which to draw when hard pressed by the keen interests 
calling for a flat rate. And the value of the address is 
enhanced by the source from which it comes, for we have 
heard that not so long ago Glasgow was by no means 
favourable to the sliding scale, that its disuse or limitation 
was under consideration, and that its disadvantages were 
held to outweigh its advantages in the Scottish commercial 
capital, 
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THE SALARY OF A BOROUGH ELECTRICAL 
ENGINEER. 


A LEGAL query which we publish elsewhere in this issue, and 
to which our legal correspondent has furnished an answer, 
raises an interesting question as to the assessment of the 
salary of an electrical engineer to a corporation. According 
to the news-cuttings to which our attention has been drawn, 
it appears that the city electrical engineer of a town in the 
North of England made application for a rise in salary. 
The following resolution was proposed and seconded at the 
meeting to which the question was referred :— 

“ That after considering the result of the last financial 
year in the electricity department, the salary of the city 
electrical engineer be raised to £300 per annum, and that in 
consideration of the supervision of the extensions of the plant 
a bonus of one per cent. be paid to him on all completed work 
on capital account.” 

As might have been expected, the local press are much 
concerned about this “ new departure,” which they describe 
as a “bad precedent.” It appears that the Town Clerk was 
of opinion that while it would not be illegal for the Corpora- 
tion to pay, it would be illegal for an engineer to receive 
such a commission ; and it is stated that one of the aldermen 
who was bitterly opposed to the “new departure”. had 
expressed his intention of prosecuting the unfortunate 
engineer if he presumed to accept the commission when 
thrust upon him. 

In answering the queries put to us, we have expressed the 
view that, assuming the city electrical engineer was 
appointed under the Public Health Act, the proposed 
resolution of the committee is vltra vires, and the acceptance 
of any such commission by the engineer would expose him 
to an action for penalties. It has been decided, moreover, 
that such penalties cannot be remitted ; but with a view to 
protecting public officials against unwarrantable claims, it 
was provided by an Act passed in 1884 that no such action 
shall be commenced except with the consent in writing of 
the Attorney-General. 

The Acts and cases which point inevitably to the above 
conclusion are as follows :— 

By Sec. 189 of the Public Health Act, 1875, it is pro- 
vided that “ Every urban authority shall from time to time 
appoint fit and proper persons to be medical officer of health, 
&e, ‘ Every urban authority shall also appoint 
or employ such assistants, collectors, and other officers and 
servants as may be necessary and proper for the efficient 
execution of this Act. . . . . The urban authority 
may pay to the officers and servants so appointed or employed 
such reasonable salaries, wages, or allowances as the urban 
authority may think proper, and subject as aforesaid ; every 
such officer and servant appointed under this Act shall be 
removable by the urban authority at their pleasure. It is 
also provided by Sec. 193 of the Public Health Act that 
officers or servants appointed or employed under that Act by 
the local authority shall not in anywise be concerned or 
interested in any bargain or contract made with such autho- 
rity for any of the purposes of the Act;” and the section 
goes on to provide that if any such officer or servant is so 
concerned or interested, or, under colour of his office or 
employment enacts or accepts any fee or reward whatsoever, 
other than his proper salary, wages and allowances, he shall 
be ‘incapable of afterwards holding or continuing in any 
office or employment under this Act, and shall forfeit any 
pay, the sum of £50, which may be recovered by any person, 
with full costs of suit by action of debt. The important 
words are in italics. It would seem at first sight that if the 
borough sanitary inspector (for instance) accepted a commission 
authorised to form part of his salary, he could not be 
impugned under this section. The above provision is 
intended to apply to fees from persons other than the local 
authority, and is levelled at the practice of demanding fees 
from persons seeking aid from the board, or exposed to pro- 
ceedings by them. The language used, however, is suffi- 
ciently general to prevent the officer receiving gratuities for 
extra services rendered to the board. Instance the following 
case. 

- By the terms of contracts entered into with a local 
authority for the purpose of the Public Health Act, the sur- 


veyor to the local authority was to receive from the con- 
tractors, in respect of bills of quantities to be prepared by 
them, percentages on the amounts he should certify to be 
dife to such contractors respectively by the local authority, 
It was decided that in respect of each contract the surveyor 
was liable to a penalty as having been concerned or interested 
therein within the meaning of the section. In another case, 
the local authority employed their surveyor, apart from his 
ordinary duties, to superintend the construction of certain 
drainage works as their engineer, and agreed to remunerate 
him to a percentage on the outlay. It was held that he was 
liable to the penalty imposed by this section [Whiteley », 
Barley 21 Q.B.D., 154]. 

Again, in the case of Reg v. The Mayor of Ramsgate, 

[23 Q.B.D., 66], a local authority employed one of their 
officers, apart from his ordinary duties, to superintend the 
execution of certain works on their behalf upon the terms 
that he should be paid for his services by a commission 
upon the contract price of such work, whereby he became 
interested in the contract for the works, contrary to the pro- 
visions of Sec. 193 of the Public Health Act, 175. The 
officer duly superintended the execution of the works, and 
the local authority passed resolutions for the payment of, 
and paid him the amount of, the stipulated commission. 
On application for a certiorari to bring up such resolutions 
for the purpose of quashing them, it was admitted by the 
defendants that the payment was invalid, but it was con- 
tended that a fixed sum equal to the amount of the commis- 
sion might have been lawfully paid to the officer as an 
“allowance” under Sec. 189 of the Public Health Act, 
1875, and that the invalidity of the payment being in form 
rather than in substance, the Court in the exercise of their 
discretion ought to refuse the application. It was decided 
that. the payment being illegal, the application must be 
granted—and impliedly that the word allowance in Sec. 189 
does not include an allowance of money. [Reg v. Ramsgate, 
23 Q.B.D., 66]. 
_ It is important for members of local authorities to note 
that in case illegal allowances are made to surveyors or other 
officers, and the order making such allowances is afterwards 
quashed, they must pay out of their own pockets the costs 
which the applicant incurred in obtaining the certiorari. In 
the Queen 7. Vaile and others, Whiteley the applicant for the 
certiorari, in the case of Reg v. Mayor of Ramsgate (wi. sup.) 
had obtained a rule to show cause why Vaile and others, mem- 
bers of. the Town Council of Ramsgate, should not be 
ordered to pay the costs of the applicant of and incidental to 
the applying for the certiorart. It was decided that’ those 
really responsible were those who had joined in making the 
order, and they were held liable. 


-THE INCORPORATED MUNICIPAL ELEC- 
TRICAL ASSOCIATION. 


In point of numbers the Glasgow Convention has over- 
shadowed all previous gatherings, but the papers, with, 
perhaps, two exceptions, were not so good as those to which 
we have been accustomed, nor were the so-called discussions 
so fruitful in imparting useful information. 

We use the expression “ so-called discussions ” advisedly, 

for the majority of the speakers, whether engineers, aldermen, 
or town councillors, apparently possess but vague notions of 
the laws of debate. 
_ The statement and consideration of arguments for and 
against the matter under discussion gave place to mere plati- 
tudes—flat, dull, commonplace remarks on what this or that 
town had done, was doing, or intended to do. 

In some instances speakers wandered hopelessly away from 
the subjects at issue, which caused a waste of precious time, 
and necessitated other and more able debaters being limited, 
in some cases, to two minutes—a period of time quite 
inadequate to serve any useful purpose at meetings like 
these. 

Those who religiously sat out the three days can appreciate 
the feelings of Cowper when he penned the lines :— 
Preserve me from the thing I dread and hate, 
A duel in the form of a debate. 
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Naturally, to such excellent speakers as Mr. Wordingham, 
Councillor Worthington, Mr. Rider, Alderman Pearson, 
Dr. Panton, and a few others, one can always listen with 
ooth pleasure and profit, for their utterances are usually based 
upon certain special points which they have noted in the 
papers, and are, therefore, full of sound sense. But the 
inexperienced debater gets on his hind legs and attempts to 
deal with the paper as a whole without having read, learned, 
and inwardly digested any part of it, with the result that he 
loses track of all he would have liked to say, and 
ultimately sits down without having added one iota of real 
information to the gathering, and in every instance 
curtailing the time which might otherwise be allowed for 
those who do know what they are talking about. 

Possibly, however, the necessity which arose both on 
Wednesday and Thursday for reversing the order of the 
papers, may have in some degree accounted for the character 
of the discussions ; moreover, the fact that the points made 


by Mr. Rider had just before been anticipated by the action - 


of the Board of Trade, rendered any discussion on his paper 
nugatory, but certain it is that on Friday they were brighter 
and more to the point, but then the papers may have lent 
themselves to this decided improvement in debate. 

The President, of course, invariably calls upon any well- 
known man who is an expert on the matter under discussion, 
but it would certainly appear advisable at future meetings to 
ask those who volunteer to add to the debate, to confine 
themselves to some particular point on which they have 
definite knowledge, and if they go away from it to be gently 
but firmly brought back again. 

For example, what earthly reason was there for several 
precious minutes to be taken up on the opening day, for a 
learned disquisition of the effect of light upon our organs of 
vision? ‘To such an audience, unless, indeed, the speaker 
imagined he was addressing a class of small boys about to 
enter for the elementary certificate of the South Kensington 
Science and Art Classes, it was like teaching one’s grand- 
mother to suck eggs, out of place, and “all my eye.” 

When during an occasional bright interval we seemed 
likely to get a connected series of statements or reasons 
intended to establish a position, the discussion too frequently 
resolved itself into the argumentum ad populum—argument 
based upon public opinion often appealing to the prejudice 
of the hour rather than to intelligence. 


The pupil of impulse, it forced him along, 
His conduct still right, with his argument wrong. 


As an instance of pithy, terse and brief argument, we 
may cite Mr. Rider’s contribution to the wayward discussion 
which followed Mr. Highfield’s paper, the gist of which may 
be embodied in the question—Is it, or is it not, desirable 
that refuse destructors should be combined with electric 
power stations? Mr. Rider advised that destructors should 
be considered from the sanitary point of view only—that 
they should be under the control of the borough engineer or 
surveyor, and that the municipal electrical engineer should 
let them severely alone. He spoke from personal experience, 
and his remarks were decidedly appreciated ; the majority of 
the other speakers, however, excepting perhaps Mr. 
Edgcome, went quite out of their way upon side issues. 

Mr. Chamen evidently did everything he could in his 
genial and kindly way to keep his flock from straying, but 
as he himself candidly confessed, other pressing matters had 
rather interfered with his complete grasp of the contents of 
the papers submitted, and we therefore lost that brief but 
masterly summing up at the close of each subject to which 
we had looked forward. 

In our last issue we briefly referred to the first day’s pro- 
ceedings, which were followed by the annual dinner, 
rar at the Windsor Hotel, the President taking the 
chair. 

After the usual loyal and patriotic toasts Mr. Alderman 
Pearson proposed, in, for him, a somewhat laboured and 
lugubrious manner, “‘ The Lord Provosts and Corporation of 
the Cities and Counties of Glasgow and Edinburgh,” to 
which Lord Provost Chisholm, one of the most charming 
of post-prandial orators, replied. “ There had long existed,” 
he said, “a most friendly rivalry between Edinburgh and 
Glasgow, the one being acknowledged to be the capital, and 
the other professing to have the capital, and so between 


them they together laboured for the advancement of their 
common country.” He also referred to Glasgow’s municipal 
enterprises. Mr. Newington, Edinburgh, whose work 
we think scarcely received due acknowledgment, briefly 
responded on behalf of Edinburgh. Lord Provost Chisholm 
submitted the toast of ‘The Incorporated Municipal Elec- 
trical Association,” and referring to the keen competition at 
present existing between gas and electricity, stated that if 
they looked round them and saw the recent improvements in 
gas they would recognise that all their strength and energies 
must be reserved to compete successfully against it. ‘The 
Chairman, in reply, appreciated the remarks of Lord Provost 
Chisholm, and stated that he had not the slightest doubt but 
that the improvements which had been obtained by incan- 
descent gas lamps would in due time be gained. also by 
electricity. 

Toasts of the “ Scientific Institutions,” “The Visitors,” 
and “Our Entertainers” were also given by Mr. T. P. 
Wilmshurst, Mr. J. H. Rider, and Bailie W. Maclay, and 
responded to respectively by Dr. Magnus M’Lean and Mr. W. 
Foulis, Bailie J. Gray and Mr. Mark Robinson, and Mr. 
J. B. Rosenthal. 

On Thursday the Convention was held in Edinburgh, and 
the two papers, “‘ Braking Apparatus for Electric Cars,’ by 
Mr. Fell, and “ The Equitable Allocation of Costs in Com- 
bined Lighting and Traction Stations,” by Mr. Tittensor, 
were discussed. 

Ex-Bailie Mackenzie, convener of the Edinburgh Corpo- 
ration Electric Lighting Committee, at the outset of 
the proceedings, in the absence of the Lord Provost, 
welcomed the members to Edinburgh. On the previous 
day, he said, they were in the large and important city 
of Glasgow. As the Lord Provost of Glasgow had said, 
there was a little rivalry between their two cities. They, 
on the Edinburgh side, looked with great admiration 
towards Glasgow. They knew that Glasgow was most 
enterprising, and was the second city of the Empire 
in regard to population, and probably also in regard 
to enterprise and prosperity. In Edinburgh they 
could not hope to show to the Association any- 
thing in the electrical line to compare with the electrical 
glories which on the previous day they saw in Glasgow. 
They there saw ponderous engines and many other things of 
American origin. There were-many people who considered 
that it was a great mistake that Scotland did not allow her- 
self to be conquered by England 600 years ago, and it might 
be true that they in Edinburgh should have allowed them- 
selves to be captured by the Americans, in the same manner 
in which the Americans, he believed, had captured the great 
city of Glasgow. Knowing the enterprise and the wealth of 
Glasgow, he could not help thinking on the previous day that 
it would have been a good thing if the Glasgow Corporation 
had gone a little further, and rather than have followed in 
the footsteps of the great American cities in the intro- 
duction of electric overhead traction, have gone in for 
something in the way of underground electric traction. 
Looking at what he saw in Glasgow, he could not help 
coming to the conclusion that an overhead system, no matter 
what its merits from the pure standpoint of facilitating 
travel from one part of a city to the other, was only a 
temporary expedient. In Edinburgh they had a little to show 
the members of the Association in the way of electric lighting, 
although not much in the way of electric traction. They 
only began six years ago; they had already two power 
stations, and they were progressing in the most satisfactory 
manner. They started in a comparatively small way, but at 
the present time they had connected to the mains close upon 
the equivalent of 370,000 8-c.p. lamps; and of that 
large quantity the equivalent of 2,100 H.P. was employed 
in motors, which latter quantity was always increasing. 
At the present time he believed Mr. Newington had 
applications equal to 15,000 or 20,000 8-c.P. lamps. 
In the meantime it seemed to him that the weak 
point in electric lighting was the want of storage and 
the necessity for keeping a large amount of plant, 
the most of which—probably . three-fourths or _five- 
sixths—was idle for about seven months of the year, and 
even during the remaining months of the year was idle for 
most »f the 24 hours. Theirs was not an industrial city, 
but they had a great many small users of power, to whom 
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they now gave the current at 14d. per unit. Since they 
came down to that figure the increase in the demand. for 
motor power had been very satisfactory indeed. During the 
last year they had had the equivalent of 700 H.P. joined on. 

The President, in acknowledging the welcome which ex- 
Bailie Mackenzie had extended to the Association in the 
name of the Corporation, said that Edinburgh was a place 
to be visited in order to see how an electric under- 
taking should be conducted. ©The Edinburgh people 
did not start their undertaking until some little 
time after Glasgow. Glasgow, too, had awkward 
things to deal with. It had to buy up other companies ; 
whereas there was no such position in Edinburgh ; and the 
Corporation of Edinburgh started from the first with the 
very best advice they could get—that of Prof. Kennedy. 
There was nothing, so far as he could learn, which 
the Edinburgh Corporation had put down in the way 
of electric lighting plant or generating stations which 
there was any cause for them to regret. They were, 
of course, in the same awkward position of all of them before 
the Board of Trade regulations were altered, and when they 
started he knew that in order to reach some of their districts 
they had to resort to high-tension alternating plant. Since 
that time; however, he believed he was right in saying that, 
with the exception of some distant districts, such as Portobello, 
the alternating plant was being entirely thrown out of use, 
and that the increased pressure of 460 volts had enabled 
them to do practically the whole of the city of Edinburgh 
proper with continuous current generated direct. 

Members were later entertained at luncheon by the 
Edinburgh Corporation, the Right Hon. James Steel, Lord 
Provost, in the chair. The remainder of the day was spent 
in visiting the Corporation electricity works, the power 
stations of the cable tramways, the works of Messrs. D. Bruce 
Peebles & Oo., and of Messrs. Mackenzie Bros., and the 
Forth Bridge. : 

Messrs. D. Bruce Peebles & Co. had provided a delightful 
surprise for their visitors in the shape of a garden party, 
with light refreshments for the inner man, and music, 
which sank deep into their souls, from a band of pipers 
of the 5th Battalion Royal Scots. The military band of 
the regiment was also in evidence, but that didn’t 
count. Of each of these seven stalwart Highlanders Chaucer 
would have said :— 


A bagpipe wel coude-he blowe an soun, 


and the skirl of their shrill and peculiar tones held the party 
awestruck while an acrobatic drummer filled us all with 
wonderment at the deft way in which he handled the sticks, 
Friday saw us again in the Second City of the Empire, 
and with the reading and discussion of Mr. Highfield’s paper 
on “Refuse Destructors in Combination with Electric 
Power Stations,” and Mr. Chattock’s text-book essay on 
“Coal and Ash Conveying Gear,” the Conference came to 
an end, except for the annual general business meeting in the 
evening. During the afternoon the following works were 
open for inspection :—Glasgow Corporation Tramway Car 
Works ; Messrs. G. and J. Weir, Limited, pump works ; 
the works of Messrs. Mavor & Coulson; and the sewing 
machine factory of the Singer Manufacturing Company. 


The business meeting was conducted in private so far as 
press representatives were concerned, but from a report which 
has been supplied to us by the secretary, we learn that the proposal 
to’ hold the 1902 meeting in London, with Mr. J. H. Rider as 
President, was passed. The Executive Council now stands as 


follows :— 
President. Z 
J. H. Rider, L.C.C. tramways. 
Vice-Presidents, 
J. F. C. Snell, Sunderland. TT. P. Wilmshurst, Derby. 
Past-Presidents. 


H. Faraday Procter, Bristol. W. A. Chamen, Glasgow. 
A. B. Mountain, Huddersfield. 


Council. 
L, Andrews, Hastings. F, A. Newington, Edinburgh, 
A. Barnard, Hull. Dr. Panton, Bolton. 
J. E. Edgcome, Kingston-on-Thames. R. C. Quin, Blackpool. 
A. Ellis, Cardiff. Councillor J. P. Smith, 


w-in-Furness. 

J. 8. Highfield, St. Helens. C. D. Taite, Pendleton. 
Bailie A. D. Mackenzie, Edinburgh. Councillor Worthington, 
Wigan. 


Hon. Solicitor. 
Ald. G. Pearson, Bristol. 


Hon. Treasurer. 
J. H. Rider, chief engineer L.C.C. tramways. 


Hon. Secretary. 
E. T. Ruthven Murray, Public Offices, Dyne Road, Kilburn, N.W. 


Secretary. 
C. McArthur Butler, St. James’s Hall, Piccadilly, W. 


The sixth annual report, which was adopted, referred among 
other matters to the part played by the Association in connection 
with the recent Board of Trade Conference in London re higher 
voltage supply. ‘“ Wiring rules” had been receiving the considera- 
tion of the Council during the year, but in consequence of the 
Institution of Electrical Engineers having appointed a committee 
to amend its existing rules, and the Association being represented 
on the committee by Mr. C. H. Wordingham, a Past-President, it 
was deemed undesirable to take further action in the matter of 
issuing rules. Subsequently, the Institution of Electrical Engineers 
invited the Association to appoint a representative to sit on the 
committee, and the Council accordingly appointed Mr. H. Faraday 
Procter to represent the Association. 

The report showed that the question of endeavouring to obtain 
an alteration in the method of repayment of loans, so as to relieve 
local authorities from being compelled to pay the annual instalment 
on agiven loan for the first three years, had received some attention. 
A sub-committee is still dealing with the matter. 

The question of formulating rules for the use of police in cases of 
emergency arising out of breakage of trolley wires was to have come 
up for consideration, but apparently nothiug worthy of uote was 
done in this matter. 


On the invitation of Messrs. Babcock & Wilcox, Renfrew, 
the membérs of the Incorporated Municipal Electrical Asso- 
ciation visited their works on Saturday. After inspecting 
the works they enjoyed a sail down the Clyde, and were 
entertained by the directors to dinner and tea on board. 
Unfortunately we had to leave the works before the inspec- 
tion was through in order to catch an early train back to 
town ; we therefore regret that we are unable to do more 
than notify the fact. 

A noticeable feature of the Convention was the absence 
of the consulting engineer, but altogether Mr. Chamen and 
his colleagues can look back upon the Glasgow meeting with 
pride and pleasure from the social side, albeit municipal 
electrical engineering may possibly have derived but little 
advantage from the conference. 

Our comments have been made in no spirit of carping 
criticism, but with the sincere and earnest desire that the 
Municipal Electrical Association may one day become a 
powerful society in the value of the information which its 
members undoubtedly possess, but which at present they do 


not seem able to freely impart to their colleagues in debate. 


~ We congratulate the Association on a most successful 
reunion held under the most pleasant auspices in Scotland’s 
greatest towns, and under circumstances which must have 
engendered the most cordial feelings of friendship towards 
“ Scots wha’ hae wi Chamen fed.” 

A word is due to the Association’s permanent secretary, 
whose previous experience in similar work must be of great 
value, and whose quiet, unassuming way of carrying out his 
official duties, should have made him many friends. 


CURRENT SPECIFICATIONS. 
LXVIII.—DUDLEY EXTENSIONS. 


Summary. 


Extent of Contract.—Supply and erection upon prepared founda- 
tions of one 500-Kw. steam dynamo. 

Diwision of Contract.—Separate offers are invited for engine and 
dynamo, distinct specifications being issued for each. 

Specified Output of Engine.—To drive one 500-kw. dynamo when 
working condensing or non-condensing, and supplied with steam at 
150 lbs. pressure, and to be capable of meeting prescribed tests, if 
necessary, with 140 lbs. steam pressure. 

Specified Overload.—To give 100 per cent. overload for short periods, 
50 per cent. for one hour, and 25 per cent. continuously with any 
steam pressure between 140 and 160 lbs. 

Specified Speed.—Not to exceed 100 revolutions per minute. 

Type of Engine.—To be preferably three-crank vertical compound 
slow-speed type, but alternative offers for other designs will be 
considered. 

Type of Governor.—To be capable of adjustment by hand within 
5 per cent, of normal speed whilst engine is running. To be of 


4 
; ig 
q 
ia 
yee 
d 
ia 
at 
x 
¢ 


1094 THE ELECTRICAL REVIEW. 


[Vel. 48. Ne. 1,231, Jonz 28, 1901. 


approved type, controlling speed within 3 per cent. when whole 
load is removed, the momentary variation not exceeding 5 per cent. 

Type of Emergency Governor.—An emergency governor to be 
provided, acting upon a supplementary stop-valve arranged to shut 
off all excess steam from engine beyond the amount required to run 
engine at normal speed under no load whenever speed exceeds normal 
by more than 10 per cent. 

Position of Dynamo.—To be arranged tandem-wise at one end of 
engine. 

Size of Fly-wheel.—To be of ample size to ensure steady running 
under the conditions of a traction load. 

Specified Type of Dynamo.—To be of multipolar type, compound 
wound, arranged to give 500 volts under all conditions of load. 

Specified Range of Regulation of Dynamo Voltage by means of 

. Shunt Resistance.—By steps of 2 volts between 450 and 500 volts. 

Conditions of Overload.—The dynamo to be capable of with- 
standing at constant voltage the overloads stated above without 
undue or injurious sparking, and to carry loads up to 750 Kw. with- 
out the necessity of moving the brushes. 

Maximum Permissible Voltage between Commutator Bars.—Seven 
volts. 

Specified Steam Consumption.—A complete series of tests to be 
carried out after erection, at contractor's expense, to verify 
guaranteed steam consumptions under various loads, working both 
condensing with 24-in. vacuum, and non-condensing. 

Specified Date of Completion of Contruct.—Nine months from date 
of order. 

Penalty for Late Comoletion.—1 per cent. of contract price for 
either section for each week late. 

Specified Terms of Payment.—Up to 80 per cent. of value of work 
executed or plant delivered on site upon monthly certificates of the 
engineer, 10 per cent. within one month from date of completion 
for continuous effective usage, and 10 per cent. six months later. 

Period of Maintenance.—Twelve months from date of completion. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Stipulations as to Wages to be paid to Workmen.—Satisfactory. 
See comments below. 

Stipulations as to Suretics.—T wo to be named willing to be jointly 
and severally bound in sum equal to 20 per cent. of accepted 
contract. 

Arbitration Proposals.—Satisfactory. 

Date for Receipt of Tenders.—July 6th, 1901. 


Mr. R. P. Wilson, the consulting engineer to the Corpora- 
‘tion of Dudley, is responsible for the preparation of this 
specification. It will be noticed that contrary to usual 
custom, separate offers are asked for engine and dynamo, 
and that the conditions to be met by the combined set are 
very stringent. 

Not only must the set be capable of working for periods 
of one hour at 50 per cent. overload and momentarily with 
100 per cent. overload when working condensing with the 
higher pressure of 160 lbs. per sq. in., but from a paragraph 
on page 43 it is apparently also necessary that the set shall 
fill these requirements when exhausting to atmosphere and 
supplied with steam at 140 lbs, pressure. We think that 
the engineer in demanding such exceptionally severe tests 
and large margins is to a certain extent defeating his own 
object, and obtaining for his clients a larger plant than they 
ask for. The usual result of such large margins in the 
ratod capacity of the units in a station is that the engineer- 
in-charge works the sets at more than their normal output, 
and so reduces the possible margin of power to accord with 
usual practice. 

A rather curious clause states that while all tests on site 
are to be carried out at the expense of the contractor, if it is 
necessary to repeat the official tests, a payment of £25 shall 
be paid by the contractor to the Corporation to cover the 
expenses of the engineer or his representative in being pre- 
sent at the unsuccessful test. 

A large number of guarantees as to steam consumption at 
various loads under different conditions of working and 
combined efficiencies have to be given, provision being made 
in the schedule for the combined efficiencies when working 
both condensing and non-condensing. It would be interesting 
to note what difference will be made by the engine builders 
in their guarantee of efficiencies whether working con- 
densing or non-condensing. 

The plant is to be in every way suitable for working with 
steam superheated 150° F. The permissible temperature 
_Tise of any part of the armature or field magnet windings 
after an eighteen hours’ full load run is not to exceed 70° F, 
measured thermonietrically, or 100° F. after one hour’s run 
at 50 per cent. continuous overload. 

The general conditions are on the whole of an acceptable 
character, complying in essential features with the model 
clauses agreed upon between the Municipal Electrical 
Association and the Electrical Plant Manufacturers’ 


Association. The arbitration clause is unlimited in character. 
The labour conditions simply ask that all work carried out 
on site shall be paid for at local current rates, and that the 
usual hours of labour be observed, while the powers 
of the engineer re dismissal of foreman or  work- 
people may be accepted without the risks being unduly 
increased, The specified period of maintenance is 12 
months from date of completion, the terms of payment 
provide for the last payment being made seven months after 
date of completion, but it is stipulated that upon receiving 
this last instalment, the contractor shall give an under- 
taking with security to carry out any work at his own cost, 
which may be chargeable to him under his maintenance 
guarantee. 


LONDON COUNTY COUNCIL. 


At the meeting of the L.C.C. held last week several electrical 
matters received attention. 

Municipal Electric Wiring.—The report of the Parliamentary 
Committee stated that during the last Session of Parliament they 
had received letters from several of the metropolitan local 
authorities asking the Council to seek legislation to empower those 
authorities supplying the electric light to wire premises and instal 
fittings, and to authorise them to obtain from the Council loans to 
carry out such works. The desire of the local authorities was to be 


. thus enabled to provide wiring and fittings on a system of hire, or 


other easy terms of payment, which would result in the more general 
use of the electric light, especially in districts containing a large 
number of small houses. It appeared that the above-mentioned 
letters were received too late to be dealt with last session, and the 
committee had again been asked to seek those powers, by the 
Woolwich Borough Council, which pointed out that it would be of 
great assistance to be able to obtain loans for short periods to 
facilitate the installation of the electric light in that district. The 
views of the other borough councils on the subject were being 
ascertained, and the Finance Committee were of opinion that some 
such arrangement as that proposed was almost necessary to ensure 
the success of the London municipal electric lighting undertakings. 

It appeared that the Woolwich Council proposed te-make a charge 
to consumers for the use of electric fittings, and the} Finance Com- 

mittee consider that loans for the purpose might be jgranted by the 
Council for a short period not exceeding ten years} The solicitor 
advised that although it was not within the Counhcil’s spending 
power to promote legislation generally on behalf of lqcal authorities, 
he thought the matter might be included in a General Powers Bill. 
Having considered all the circumstances, the Conjmittee recom- 
mended the Council to authorise them to promoteiiegislation for 
the purpose in question in the next session of Parliament, and this 
was agreed to without discussion. 

Electric Supply in Bulk.—The Highways Committee submitted a 
report in reference to the conference which was recently held of 
representatives of metropolitan local authorities to consider the 
question of the supply of electricity in bulk. It appeared that 
with four exceptions all the London authorities were represented 
at the conference, which unanimously adopted resolutions express- 
ing the opinion:—(1) That it is as essential to the interests of 
London as a whole that a purchase clause similar to that in the 
Electric Lighting Acts, which applies to defined areas, should also 
be made to apply to such companies as supply, or propose to supply, 
electrical energy in bulk to the whole or any part of London 
without regard to area; (2) that while preserving intact 
the rights of the local authorities with regard to electric 
lighting, it is desirable that the London County Council 
should be in a position to undertake, if it so determine 
and if so requested by the local authority, the supply of elec- 
trical energy in bulk for the convenience of any districts desiring 
to be so supplied, provided that the Council does not become com- 
petitive with the local authority ; and (3) that it is desirable that 
the London County Council should draft a Bill on the lines of the 
clause suggested at the conference and submit copies for the con- 
sideration of the City Corporation, the Westminster City Council 
and the borough councils. The Committee expressed the opinion 
that it was desirable to take steps as soon as possible to give effect to 
the wishes of the conference, and the Council decided to instruct 
the Parliamentary Committee to prepare the draft of the Bill on the 
lines of the suggested clause for the consideration of the London 
local authorities. 

New Generating Stations.—The Parliamentary Committee reported 
that the Bill promoted by the Notting Hill Electric Lighting 
Company sought to authorise the company to acquire lands at the 
rear of Addison Road and in Napier Road, Kensington, for the pur- 
pose of extending its generating station. It appeared that the Bill 
had passed through its final stages in the House of Commons without 
the County Council having been able to obtain amendments, and 
the Committee thought the Council’s position should be safeguarded 
by a petition against the Bill in the second House. It was, there- 
fore, decided to seal a petition for presentation against the Bill if it 
should be found necessary. The Council approved the action of the 
Building Act Committee in sanctioning the plans submitted on 
behalf of the Woolwich Borough Council for the erection of a 
generating station in White Hart Road, Plumstead Marshes. It 
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was also decided to approve plans. presented by the Woolwich 
District Electric Light Company for an addition to the central 
station in Globe Lane. - 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this colwmn should 
be as brief and concise as possible. Free use of fictitious names, §c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accwracy of 
the views which he may express.] 


“LEx” writes:—“ A very interesting point has been raised with refer- 
ence to a proposal to increase the salary of the city electrical engineer 
by paying him a commission on capital expenditure. The town clerk 
says that while it would be legal for the Corporation to make such a 
payment, it would be unlawful for the engineer to accept it, and I 
should be obliged if you would not mind answering the following 
questions in your “ Legal Query Column”: (1) Is it legal to pay a 
bonus on capital outlay to a salaried official ? (2) Should it be illegal, 
why should it be illegal to receive any more than to give such a 
commission ? (3) How would the recovery of penalties from the 
engineer affect his chances of further appointment ? ” 

*,,* With regard to the first question addressed to us, we think 
that, having re to the provisions of Sec. 193 of the Public 
Health Act, 1875, and the cases which have been decided thereon, 
it is ultra vires for the Corporation to pay their engineer in the 
manner suggested. The rule of law is that an engineer or other 
official must not be “In any wise concerned or interested in any 
bargain or contract made with a local authority.” Now it is obvious 
that if a commission be payable on asum which is to be paid by the 
local authority in respect of a contract over which the engineer must 
necessarily have some control, there might be a tendency for him to 
keep up prices. It is against public policy to put such temptation 
in the way of the engineer. 

With regard to the second question, we cannot agree that it would 
be legal for the Corporation to pay an official by commission on con- 
tracts which involved expenditure of the ratepayers’ money. In 
fact, there is distinct authority to the effect that in such circum- 
stances application may be successfully made to the Court to 
set aside any resolution which provides for the payment of an 
official by commission. It is immaterial, moreover, that the Cor- 
poration term the payment a “lump sum,” when in fact, the amount 
has been determined by percentage (see Reg. v. Ramsgate, 23 
Q.B.D. 66). 

With regard to Question 3, we are of opinion that, subject to the 
consent of the Attorney-General, an action for penalties could be 
brought against any engineer who accepted a commission in the 
manner suggested. Whether his having been convicted of such an 
offence would prejudice him in applying for a similar post ona 
future occasion, we cannot undertake to say. In any case, there is 
nothing in the Acts to render him disqualified by the acceptance of 
such a commission. 

In view of the importance of the questions put by “ Lex,” we 
have dealt with them at greater length in another part of the present 
issue. 


PARLIAMENTARY COMMITTEES. 


ELEctRIc TRACTION ON. THE District Ratnway. 


TueE Court of Referees of the House of Commons sat on 19th inst. 
to consider various applications for a Joews standi to be heard against 
the Bill of the Metropolitan District Railway Company to empower 
them to work the railway by electric traction. . 

Mr. Batrour Browns, K.C., who appeared for the Middlesex 
County Council, said that the County Council were apprehensive 
that damage would be caused by vibration to the County Hall at 
Westminster under which the railway passed. What they wanted 
was the insertion of a clause compelling the company to carry out 
the works in such a way that no damage should be caused. With 
the increase of speed there would be an increase of vibration, but 
he believed it was possible to obviate a lot of the vibration by having 
motors distributed throughout the train instead of having a Joco- 
motive. 

The Court refused to grant a locus. 

The London County Council and the City Corporation were 
granted a locus on the question of workmen’s trains, construction 
and ventilation. 


Norton anp NORTHFIELD TRAMWAYS. 


On 20th inst. the King’s Norton and Northfield Tramways Bill, 
which has passed the House of Lords, came before the Unopposed 
Committee of the House of Commons. The Bill empowers the 
Urban District Council of King’s Norton and Northfield to con- 
struct tramways and make provision in regard te tramways in and 
in the neighbourhood of such districts. It authorises various junc- 
tions to be made with tramways authorised to be made by the City 
of Birmingham Tramways Company at the boundaries of the dis- 
trict. A short tramway of 2 furlongs 1°5 chains was proposed to be 


constructed in the parish of Edgbaston in the city of Birmingham, 
joining with the existing tramways belonging to the City of 
Birmingham Tramways Company, but this was not to~be done 
without the consent of the Birmingham Corporation. If the Cor- 
poration refused consent, then under certain conditions they were to 
make the line themselves and lease it to the District Council. 
Power is also given to take certain lands belonging to the Council 
situate at Lifford, in the parish of King’s Norton, for the erection of 
an electrical generating station, and authority is also given to enter 
into agreement for running powers over the lines. The estimated 
cost of the scheme is £129,367, of which £108,206 is for the con- 
struction of the tramways, £15,000 for the generating station, and 
£6,160 for engineering expenses and general contingencies. The 
necessary formal proofs having been given, the Bill was allowed to 
pass through the Committee stage, and will in due course be reported 
for third reading. 


FIncHLEY aND Henpon Tramways. 


Lorp Prrsrieut’s Committee of the House of Lords on 17th, 
18th and 19th inst. considered the Bill promoted by a com- 
pany in conjunction with the Charing Cross, Euston and Hamp- 
stead Railway Company, to construct tramways between Golder’s 
Green, Hampstead and Hendon and Finchley. The promoters were 
represented by Mr. Freeman, K.C., and Mr. Clode, and the Middlesex 
County Council, who were the principal opponents of the Bill, 
were represented by Mr. Pember, K.C., and Mr. J. C. Earle. 

The proposals of the Bill, as explained by Mr. Freeman, were to 
construct two tramways from Golder’s Green at a point where the 
son extension of the Charing Cross, Euston and Hampstead 

ilway would stop. One tramway would go to Hendon and the 
other through the Finchley district, eventually, it was hoped, to 
Tally Ho Corner. At present, however, owing to lack of agreement, 
the tramway would not go so far as Tally Ho Corner, although it 
was expected that an agreement would shortly be arrived at. The 
Charing Cross, Euston and Hampstead Railway were now authorised 
as far as Hampstead, but a proposal was before Parliament to 
carry it on to Golder’s Green. Consequently, if the suggested tram- 
ways were constructed as well as the extension, it would give a 
continuous through route from Charing Cross to Hendon and 
Finchley. Counsel proceeded to point out the public advantages 
which would accrue from the construction of such a communication, 
and said large tracts of land would be opened up for build- 
ing operations. It was intended to work the tramways on 
the overhead trolley system, and in connection with the service on 
the Euston, Hampstead and Charing Cross Railway. The ground of 
opposition by the Middlesex County Council was that the tramways 
in the county should be constructed and worked by the County 
Council. 

Evidence having been heard for and against the Bill, the 

Committee decided to pass the preamble, subject to an agreement 
being come to with the Middlesex County Council with regard to 
purchase. 
. Afterconsultation, Mr. PemBERr said the lease proposed by the County 
Council to be added to the Bill was as follows :—‘The County Council 
of Middlesex may within a period of six months after the passing 
of this Act by a notice in writing under the hand of the clerk of the 
County Council require the company to transfer and assign to the 
County Council all their interest in the tramways and undertaking 
authorised by this Act and thereupon the company shall transfer 
and assign to the County Council all their interest in the said tram- 
ways upon the terms of the payment to the company of such sum as 
may be agreed upon or as may be settled in default of agreement 
by arbitration under and subject to the provisions of the Arbitration 
Act, 1889, as the amount paid by the company for the cost charges 
and expenses of and incident to the preparing and passing of this Act 
and fromand after the date ofsuch notice in writing all the powersand 
obligations conferred or imposed on the company by Sec. 6 and by 
Secs. 24 to 63 and by Sec. 71 of this Act shall be deemed to have 
been conferred or imposed on the County Council, and in those sections 
the word “company ” shall be deemed to mean the “County Council.” 
Then in Sec. 2 it was suggested that if the County Council should 
give notice Sec. 43 should be excepted. They were advised, 
however, that probably that would not pass the Standing Orders 
Committee. If Sec. 43 could not be excepted without danger to 
the Bill they would prefer to have it in. The Council were anxious 
to get the powers suggested in the new clause, and it would help 
them enormously with the Light Railway Commissioners, before 
whom they had proposed that service. If the Standing Orders 
Committee would not expunge Sec. 43 they must try and get rid 
of it in some other way. 

Mr. Freeman said he was in a difficult position. If he was deal- 
ing with the County Council alone he would be in no difficulty, but 
before they could introduce the Bill they had to obtain the consent 
of the Hendon District Council, and he was afraid they would come 
to the other House and say that the promoters had made an 
arrangement with the County Council bebind their backs, and that 
their consent had been obtained when the circumstances were very 
different. If the Committee considered that Mr. Pember’s pro- 
posals were fair and reasonable, he would take no part in objecting. 
He thought, however, the County Council should obtain the consent 
of the Hendon Council before the Bill came before the next House, 
although it seemed to him that Hendon could have no reasonable 
objection to the arrangement. 

The CuatnMaNn: You submit tacitly, but do not acquiesce. 

Mr. Freeman: I would put it that I have no criticism to offeron 
the proposals put in. 

Mr, Pemseer said he must take the risk of the House of Commons’ 
Committee rejecting the proposals. He could not undertake to get 
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the consent of the Hendon Council first, because the House of 
Commons might say they would not allow the petty jealousy of 
Hendon to stand in the way of such a public benefit, but he would 
give Hendon notice, for they would undoubtedly have the right to 
petition azainst the Bill in the Lower House. 

The Cuatruan said the Committee would accept the view of Mr. 
Pember. 

The new clause was then added to the Bill, and the other clauses 
were adjusted, and the Bill ordered to be reported to the House. 


Lonpon Unitep Tramways. 


Ow 19th inst., Lord R. Cycom, K.C., addressed the Committee in 
opposition to this Bill on behalf of several frontagers. He contended 
that the construction of a tramway along the proposed route would 
tend to da uage the value of residential property, and as no public 
necessity had been shown for the line, he asked the Committee to 
reject the scheme. 

Witnesses were then called to bear out counsel’s contention, one 
—the Rev. Mr. Kitson, rector of Barues—saying that he had not 
heard a single voice in the district in favour of the tramways, 
everyone opposing it most strongly. 

Mr. Moore next followed on behalf of the London County Council, 
who, he said, objected to that part of the scheme which touched the 
Couuty of London, because the Council were the tramway authority 
within the area, and they protested against any private company 
being allowed to construct tramways. At preseut the L.C.C. owned 
74 miles of tramway out of 115 miles authorised in the County of 
London, aud iu a couple of years’ time—in 1903—practically the 
whole of the tramway system in the county would come under 
their control. 

Mr. J. W. Benn, chairman of the Highways Committee of the 
L.C.C., gave evidence as to the position of the company in regard 
to tramways in London, and said that if, in the opinion of the local 
authority, extensions were necessary in Hammersmith or Wands- 
worth, the council would be prepared to make them, as their 
desire was to extend the tramway system of London as much as 
possible. They never objected to the introduction of electrical 
working, but they contended for a voice in settling what particular 
form of traction should be employed. He had no objection to a 
tramway being carried over Hammersmith Bridge, but if it was 
made he considered it should be worked by the L.C.C. 

Replying to the Committe, Mr. Benn said that if the promoters 
were prepared to consent to the piece of line over Hammersmith 
Bridge to fall in to the Council with other spurs in 1909, he did not 
think the Council would oppose the scheme. 

The CuatrMan said he thought it would be well to get that point 
settled before the Committee proceeded any further, and the proceed- 
ings were, therefore, adjourned to see whether some arrangement 
could be come to with the County Council. 


At the meeting of the Committee on 20th inst., Mr. Moor 
stated that the arrangement which it was hoped might have been 
come to between the London County Council and the promoters 
with respect to the proposed line within the County Council area at 
Hammersmith had come to nothing. 

Several witnesses were then called on behalf of the frontagers 
objecting to the Barnes and Richmond section of the tramways. 

The Mayor oF WanpswortH was called by Mr. Vesey Knox, 
and said that the metropolitan Borough of Wandsworth were not 
opposed to the tramways, but they considered it important to have 
through routes under one arrangement to all parts of the borough 
and to the centres of London. Consequently he did not think that 
the suggested tramways would be of much use to them. They 
thought the London County Couneil were the proper authority in 
whose hands the tramways shewld be. Further, he noticed that 
under Clause 30 of the presen Bil), the company might reconstitute 
themselves with any capital if might think fit, and therefore they 
did not really know who they might have to deal with in the 
future. 

Mr. Eatrour Browne, K.C., proceeded to sum up the case for 
the promoters, and referring to the objection of the London County 
Council to the company’s line at Hammersmith over Hammersmith 
Bridge, said that that was simply a link between the company’s 
existing system and Surrey, and it was no part of a great London 
system of tramways. They did not object to the L.C.C. making the 
Hammersmith portion of the line on condition that the company 
were granted a lease of it for 25 years, or they would agree that 
the company should make it themselves and hand it oyer to the 
County Council in 21 or 25 years. He believed that the only 
reason the Wandsworth Corporation opposed their scheme was 
because the company would not give them an additional £20,000 
towards the cost of street widenings. 

In answer to the CHatrman, Mr. Batrour Browne said that 
they were anxious to construct the line from Hammersmith Bridge, 
and they would be prepared to give it up to the L.C.C. at the end of 
nine years, when the other tramways in London would be acquired 
by the London County Council. : 

The CuatgMaN said the Committee were prepared at this stage 
to declare that the preamble of the Sutbiton group, crossing 
Kingston and Hampton Court Bridges was ‘proved, excepting in 
respect of the proposed line passing id front of Miss Shrubsole’s 
house. The Committee were of opinion that the widening of 
Kingston Bridge should be coincident with the laying down of the 
tramways, and they hoped that this might be done without 
destroying the beauty of the bridge, which brought them to the 
Bath Road. In view of the fact that both the promoters and the 
Middlesex County Council had declared their intention to bring a 


scheme before the Light Railway Commissioners for a through 
route, including that portion of the Bath Road, the Committee left 
that matter to the decision of the Light Railway Commissioners 
and would not give the powers sought under the Bill, it being 
clearly understood that it was the wish of the Committee that the 
promoters should not be prejudiced before the said Commissioners 
by this decision, The preamble of the Bill in regard to the tram- 
way from Kew Bridge to Richmond would be declared proved, and 
in regard to the tramway from Richmond to Putney, and the line 
along Bridge Road and Raneleigh Gardens up to Hammersmith 
Bridge not proved. The Committee were prepared to give powers 
to the promoters to construct their tramway from Kensington Road 
over Hammersmith Bridge, subject to conditions of reverter to the 
London County Council in 1909 on reasonable terms, and the 
Committee asked that an arranged clause should be brought up to 
that effect. 

Mr. BatFrour Browne then addressed the Committee with respect 
to the opposition of the Metropolitan Water Companies, who wished 
for special protection in respect to electrolysis, and he urged that 
i protection was afforded by the model clause contained in the 

ill. 


On 21st inst. the Select Committee of the House of Commons 
continued the consideration of the question of the claim of the 
water companies for their protection against electrolytic action. 

The Cuataman said he thought he gathered from Mr. Balfour 
Browne’s opening remarks that the existing protection under the 
clauses of the Bill was sufficient, and if not, the Board of Trade 
had full power to adapt these to new discoveries. 

Mr. BaLrour Browne: That is so. 

The Cuainman: And the water companies, if they find they are 
affected, have the right of appeal to the Board of Trade. 

Mr. Batrour Browne: Most assuredly, They can go at any time 
tothe Board of Trade and say: “ Here, under the regulations, elec- 
trolysis is taking place.” 

Prof. Sinvanus THompson, past-president of the Institution of 
Electrical Engineers, and practising for many years as a consulting 
engineer, was the first witness called, and said he had considered 
questions arising from the effect of electric currents flowing in the 
conductors and of those flowing from one conductor to another. 
He had a familiar knowledge with the circumstances under which 
electric currents would, flowing out or into the metal conductor, 
produce corrosion and other chemical changes, and the chemical 
action due to the flowing of the electric current was called electro- 
lysis. ‘To produce any electrolysis at all, the electric current must 
pass out of the metal conductor into some liquid or into moist soil, 
or it might also produce a different chemical action on flowing back. 
It might carry away metal where it left metal for the moist soil, or it 
might produce a deposit, on the contrary, when it went back into the 
metal. Corrosion or solution of metal only occurred at the surface 
ofexit. At the surface of re-entrance instead of solution or corrosion 
there was a tendency to produce a deposit. Electro-plating furnished 
an example of useful electrolysis, for in the electro-plating vat 
deposit occurred of silver, copper or other metal in solution on the 
surface of re-entrance ; while at the surface and exit or anode, 
where the current left the metallic conductors to flow into the 
liquid at the vat, there was corrosion. Action of that kind on 
metal pipes could be prevented by putting a conductor in all the 
water pipes near the generating station. If a chief meter main 
came near the generating station, they would have to make a 
metallic connection with a good copper bond and communication to 
the returning station. 

Mr. Batrour Browne: In a place where an electric current may 
be leaving an island tramway rail embedded in moist soil, what 
effect would a current of 1 ampere produce in an hour ?—Under the 
most favourable circumstances, it would remove about 15 grains of 
the iron. 

Continuing, Witness said that it would be the maximum, but 
the nature of the soil had a great deal to do with it. Saline 
water formed a better conductor than ordinary fresh water, and the 
figure he had given of 15 grains he certainly would not expect to 
find in any tramway rail. Witness exhibited glass tanks filled with 
moist sand with pipes in them subject to electric currents, to illus- 
trate his evidence. He showed that where there was a metal bond 
uniting the pipes there was no corrosion, and vice versd. There 
were three courses open to the engineer to lower the possible drop 
of potential: One was to reduce the resistance of the rails as low 
as possible by using a rail of sufficiently great cross section, another 
was to provide “return feeders,” which would carry back from 
definite distant points of the rails much of the current, and a third 
was to apply a “negative booster” to automatically suck away the 
returning current, which would otherwise cause a drop of potential 
and tend to originate stray currents. The Board of Trade regula- 
tions said there was never to be a greater difference of potential 
than 7 volts, and the other regulations of the Board of Trade 
amounted practically to this, that although a 7-volt fall of 
potential may be allowed on the system as a whole or something 
not exceeding that there must not be a greater drop on one mile of 
length than something a good deal less than seven. 

In replying to the Cuarnman as to whether they would have to 
put a conductor into the water pipes near the generating station, 
Witness said that the chief main at some place where it came 
near the generating station they would have to make a metallic 
connection on to the water pipe with a copper bond which would 


’ carry the return current straight back to the station. 


Mr. Batrour Browne: I will ask you one general question. 
Have you been able to discover any electrolytic corrosions in pipes 
in connection with tramways which are worked under the Board of 
Trade regulations ?—I know of no case. 
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In your view, as a matter of very great experience, are the Board 
of Trade regulations sufficient for the protection of the water com- 
panies ?+I think they are. 

Mr. Pemper: Yousay you do not know any instance of electro- 
lysis in a case where anything in the nature of a tramway like this 
is working under the Board of Trade regulations. Let me ask 
whether you have heard of one inétance in the Clapham Road 
where a gas pipe was found corroded away lately owing to the 
action of the currents of the South London tube railway ?—You 
are speaking of a railway tube, and not a tramway on-the surface. 

Mr. Batrour Browne said the regulations were not the same. 

Replying to further questions, Wirnxss said that if the tramway 
company damaged the water company’s pipes in any way outside 
the Board of Trade regulations, they would be responsible at 
common law to make it good by compensation or otherwise. 

Sir Wa. H. Panece was called by the promoters, and in answer 
to Mr. Louis Cowarp, said he had devoted considerable attention 
to electrical disturbances in the earth for the last 40 years. There 
were always electric currents flowing through the earth, sometimes 
varying in strength, but always a source of disturbance. They 
sometimes acquired very great magnitude indeed, especially when 
there were sun spots—when there were disturbances in the 
sun. There were certain periods when they had the Aurora 
Borealis in the Northern regions that they had great disturbances of 
their magnetic compasses, and when they had the crust of the earth 
full of electricity it found its way through all the telephone and 
telegraphic wires when they used the earth. The consequence had 
been that he had known the whole of the telegraphic service of the 
country broken down through the presence of these earth currents. 
It was, however, easily distinguishable how far its effects were duc 
to natural earth currents, to atmospheric electric currents, to induc- 
tion, or to electric influence. In pursuance of the recommendations 
of Lord Cross’s Joint Committee, the Board of Trade made regula- 
tions, daged 1894, which the Committee had before them. His 
opinion was that the Board of Trade regulations were sufficient if 
they were carried out, and at the present moment they were not 
always carried out. The number of visits, as given by Mr. Trotter 
and Sir Courtenay Boyle, showed that they were not properly 
carried out, and he held very strongly that these regulations 
should be properly carried out, and that official visits should 
periodically be made over the country. He had discussed 
the matter with Sir Courtenay Boyle, but he objected to it very 
much because he was afraid it would add very much to his staff. 
He, however, thought that with the present state of tramways in the 
country, one additional inspector to Mr. Trotter’s staff, and in a few 
years a second inspector, would be all that was required to cee the 
rules and regulations carried out. The water companies could by 
simple tests determine whether the regulations were being complied 
with or not; and then the rules and regulations were elastic, and 
the Board of Trade were always ready to listen to any defect there 
might be in the regulations. 

Mr. Cowarp: And it is quite open to anyone who feels aggrieved 
to lay their special circumstances before the Board of Trade with 
the view of obtaining a modification should it be necessary ?— 
—Certainly. 

You agree with the evidence which has been given that with 
regard to this electric corrosion, if the current flows into the pipe 
there is no corrosion ?—There is no question about that. 

Continuing, Witness said there were several remedies for 
electrolysis, The first was rather a drastic one. It was to connect 
all the pip2 systems, water and gas, together—to bond the lead 
joints they had heard so muchabout. But that in the present day 
with the thousands of miles of pipes in London was quite out of 
question. In any new undertaking he thought the gas as well as 
the water companies would see the advantage and the necessity of 
making perfect joints, and they were now using lead in their joints, 
which made, he thought, a perfect joint. In fact,in the water 
systems he knew it was a perfect joint, for the tests they had made 
in the Post Office showed that there was absolutely no fall of 
potential—in fact, the potential of the earth system was absolutely 
zero, That was one system, but he thought it was impracticable 
and must be put out of consideration. The second system was the 
connection of this mass to the negative pole at the power houte. 
It was done in America to a very large extent, and he bejieved it was 
done in this country. The third remedy was that adopted 
by the Board of Trade, and that was the reduction of 
potential to a drop of seven volts. That seven volts was 
adopted by the Board of Trade on the suggestion, he believed, 
of oné of the representatives of the water companies. No company 
had ever found the smallest difficulty in meeting this, and in fact 
as a rule the drop of potential was very much less that 7 volts, and 
if he were asked he would say that the Board of Trade might very 
readily reduce the drop to 5 volts. A fourth remedy had been 
mentioned by Prof. Thompson, and that was-the direction of the 
current. It was not a difficult thing to change the direction of the 
current, and it was done with a booster. Then there was another 
certain cure for all these troubles, and that_was the use of alternat- 
ing currents. There was no disturbances of this kind with the use 
of alternating currents, but with the present experience the use of 
alternating current on tramways was out of the question. Lastly, 
the whole principle which underlay the maintenance of all 


industries, whether electrical or anything else, was to carry out the ' 


doctrine of prevention better than cure. They did not want to 
wait until pipes were corroded to cure the cause of the corrosion. 
It was periodical testing and examination of records which had 
enabled them all these years to maintain the electrical systems of 
the Post Office in the state of perfection they were in, and he thought 
hiniself it was the duty of the water and gas companies to study their 
testsand make use of them as much as they possibly could. The 
amount of damage which couldtake place if the Board vf Trade regula- 


‘ Bristol Tramways, and other works. 


tions were carried out was so small that it would take 10,000 years 
to corrode a hole thorough an iron main pipe. 

The CHatnMan said the impression which had been made upon 
the Committee, was that there was some danger, but as to how much 
was entirely speculative. They might have experts on either side 
give much evidence, as to whether it would occur in 10,000 years 
or might occur at any moment. - It seemed to him an inquiry which 
might be- pursued ad infinitum. He would ask Mr. Pember, as a 
practical point, if what he wanted was the Board of Trade regula- 
tions strengthened. 

Mr. Batrourn Browne said that if the water companies could 
~_ that to the Committee, they could have proved it to the 

ard of Trade, but they had failed to do so. They could, however, 
go to the Board of Trade now. 

Mr. PemBer said it was not in the power of the Committee to 
strengthen the Board of Trade regulations, but there was one thing. 
which several Committees had done, and which had been done 
voluntarily by other promoters, and that was, at all events, to givea 
compensation clause to the water companies if they showed that 
they had suffered damage. 

Mr. Batrour Browns said he should resist that. 

Mr. H. F. ParsHatt, M.I.E.E., was then called, and said he had 
advised in connection with the Central London Railway, the 
Dublin United Tramways, the Glasgow Corporation Tramways, the 
He was the consulting engi- 
neer to the London United Tramways Company. They had been 
working at Bristol for seven years strictly under the Board of Trade 
regulations. Records were kept and showed that since the tram- - 
way was opened they had not gone outside the Board of Trade 
regulations, and as to the gas and water pipes and their own cables, 
there had been no electrolysis. He might say that if their cables were 
subject toelectrolysis, they would have to shut their installation down, 
and there was absolutely no evidence of electrolysis in any part of 
their works. They had had over 100 miles of tramways working in 
Dublin for several years, and had generated about 20,000,000 Board 
of Trade units, which would correspond with 40,000,000 ampere- 
hours, and there was absolutely no suggestion of electrolysis. The 
cables for working the tramways were laid parallel with and near to 
the rails, and sometimes between the rails. In the first place they 
were iron-armoured, inside of which they were lead-sheathed. That 
iron armouring or lead sheathing was comparable with the gas and 
water pipes, and these cables were generally nearer the metals than 
were gas and water pipes, and yet they had suffered no deteriora- 
tion. He believed in this country he was responsible for about 
£500,000 worth of cables laid down in this way, and in no case had 
they found electrolytic action. In Dublin their cables were laid 
near the gasworks, where there was a considerable amount of 
ammonia in the earth. They became apprehensive that there might 
be trouble, and opened up there, and took the cables out, and found 
t1em as bright and clean as when they put them down. In Bristol 
there had been three separate and distinct investigations for 
electrolytic action, and there was no suggestion of any dis- 
covered. 

By the Cuatrman: £50,000 would have to be spent on the system 
to make it comply with the Board of Trade regulations, and that - 
was in no sense necessary for efficient working. 

Mr. Joun Sauter, A.M.I.E.E., said he was assistant engineer in 
connection with the extensive system of tramways in the West of 
London, and during his connection with the Jiondon United 
Tramways Company he had given special attention to the subject of 
leakage currents. He conducted experiments in the Chiswick Road, 
before the tramways were being worked, to find out what ordinary 
earth currents were going about in the road. Before the tramways 
were worked by electricity, it was desired to impose on them some 
stringent conditions with regard to the drop on the rail that existed 
under the Board of Trade regulations, but they made tests when 
working with horse traction, and they found that all the rails from 
Kew Bridge to the power station had a current of 15 amperes— 
ordinary earth currents, which gave a considerably greater 
drop cn the rails than it was endeavoured to impose upon them by 
the Kew authorities. 

Mr. SrepHEN SELLON said he had large experience in the 
construction and working of tramways, and about 250 miles of 
tramways were being worked under his control or supervision in 
about 30 different systems. He had come to the conclusion that if 
a compensation clause was inserted as in the Sheffield cave, it would 
have a serious effect upon tramway enterprise. The Sheffield clause 
was:—“Ifit be proved that any injury or damage to the mains, 
pipes, or apparatus of the Sheffield United Gas Light Company 
shall have resulted from fusion or electrolytic action caused by any 
current generated or used for the purpose of electric traction on any 
of the tramways for the time being belonging to the Corporation, 
nothing in this Act shall relieve the Corporation from any liability 
to make compensation.” He did not think any further protection 
was needed for the gas or water companies than that given by the 
Board of Trade regulations. They were constantly looking for cases 
of electrolysis and had never found one. 

By Mr. Pemper: He knew that the promoters of the Finchley 
and Hendon Tramways had accepted the Sheffield clause, and he 
took it that was due to the fact that speculative Americans had 
come over and would clear out when they had finished, leaving the 
result to others. 

This concluded the case for the promoters. 

Mr. PemseEr, for the water companies, then called Prof. Ayrton, 
F.R.S., Past-President of the Institution of Electrical Engineers, who 
said he did not think the Board of Trade, with the best of wishes, 
had succeeded in giving effect to the recommendations of the Joint 
Committee with regard to leakage currents. 

Mr. Pemser asked if this opinion was based on the absence of 
anything in the regulations which prohibited the electric tramway 
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or the electric railway from sending large electric currents through 
pipes. 

Witness said that was so. The Board of Trade made certain 
regulations, to which reference had been made that day, but in 
one case a mistake was made. Secs. 6 and 7 dealt only with what 
electric pressures might be set up, and in only one case did they 
refer to the current, and that was to say the current must not exceed 
two amperes per mile of single tramway. He was not sure whether 
the Committee realised that that was merely the maximum current 
they might return, and it was in no sense a limit of the current a 
tramway might send intoa pipe. ll it said was that the electric 
pressure between the two ends of the rails must not exceed more 
than a certain value—7 volts. 

Mr. PEMBER said they knew that it had been maintained by the 
promoters of the Tramway Bill that if the rules about electric 
pressure were complied with it would follow that the current would 
be smail, and, therefore, the electrolytic action, if any, would be a 
negligible quantity. He would like to know what Witness had to 
say to that. 

Witness replied that it had been held that if the maximum pres- 
sure between the rails was kept down to 7 volts, it was quite impos- 
sible that large currents should be produced -in gas or water pipes, 
and it was regarded as specially ludicrous that they could occur if 
the electric traction system were a tubular railway 50 ft. below the 
gas pipe. For that reason they were led quite recently to make an 
experiment to a pipe in 193, Clapham Road. In spite of the Board 
of Trade regulations, and in spite of the pressure in the afternoon 
not reaching more than 4 volts, as shown by the continuous record 
required by the Board of Trade, they had the result that between 
four and five in the afternoon the current went up to 10 amperes. 
That made it certain that the Board of Trade rules when fully 
carried out did not prevent necessarily large currents flowing into 
gas and water pipes when the traffic was large. He felt sure from 
the experiment that this was due to the running of the railway, 
because it disappeared when the trains stopped. He did not con- 
cur in the evidence put forward by the promoters that there was no 
instance of electrolytic damage being caused where the tramways had 
been worked under the Board of Trade regulations. Prof. Perry and 
himself had openings made at Liverpool, and investigations were 
made with regard to two gas pipes in a street where electric trams 
had been running since November, 1898; it was shown that although 
one pipe was laid in August, 1899, they were both affected by 
electrolytic action. It might be quite true that there was not 
evidence of electrolytic removal in the steel of the tram rails, but it 
was absolutely no evidence whatever that the current was not 
leaving the rail for another pipe. He maintained that iron might 
be eaten away if laid in sand moistened with saltish water, even 
when the presence of the electricity was far less than that allowed 
by the Board of Trade. 

The Committee sat again on Monday, when Prof. AyRToN was 
recalled with reference to the statement that considerable currents 
were found to flow in pipes miles away from electric tramways. 
He said that since Friday he had gone into the matter thoroughly, 
and started testing the current in the rails of the electric 
tramways at Chiswick at 10 a.m. on Saturday, and went on 
continuously testing till 4 am. on Sunday. While the tram- 
ways were running the current was large—30 to 40 amperes 
in the. four rails. As the traffic died away and the company 
stopped running, the current in the rails diminished. The currents 
they found on Sunday were absolutely constant, but hour by hour 
they diminished. Natural currents did not remain steady. 

Prof. Perry was called, and bore out the statements of Prof. 
Ayrton, and said that when the Board of Trade regulations were 
framed it was in view of great electric resistance in the joints of 
gas and water pipes. The real danger was at the joints and 
the jumping off of the joints, and that was a very serious thing 
indeed. 

Prof. Dewar was briefly examined, and generally endorsed the 
evidence of Prof. Ayrton. He said there was no absolute prevention 
of leakage, and they could only diminish the cause of the flow as 
much as possible. For the water companies to prove that the 
electrolytic. action was due to the running of the tramways 
would mean the tramway companies suspending their operations 
for a certain time. 

Mr. Pemser, K.C., then addressed the Committee, and contended 
that the Board of Trade had not sufficient power to deal with the 
matter, inasmuch as that the recommendation of the Joint 
Committee said there should be either insulated returns or 
uninsulated metallic returns of low resistance. 

The CuatrMaN asked if that was not sufficient. 

Mr. PemBEr said it was under that particular part of the clause 
that mischief had arisen. 

. The CHatrmMan: What return do you want ? 

Mr. Pamper said they wanted an insulated return, but the clause 
gave power for an insulated return or an uninsulated return of low 
resistance. The next point he wanted to insist upon was that their 
knowledge of electrolysis was nearly all subsequent to the sitting 
of Lord Cross’s Committee. It was true the water companies were 
there, and that Prof. Dewar, who with an insight into the future 
which was truly scientific, prognosticated that a great many evils 
might result. But the water companies took really little part in 
the Committee. The inquiry was really raised as between the tele- 
phone and the tramway companies. With regard to the water com- 
panies, their mains were in the ground and they could not 
them elsewhere. More than one tramway company had submitted 
to an absolute compensation clause, and he asked for such a clause 
in that Bill. : 

Mr. Batrour Brownz having briefly replied, 

The CHAIRMAN announced that the Committee found the 
preamble of the Bill proved with regard to Clause 12. 


The other clauses were then gone through and Bill ordered to be 
reported. 


ON 20th inst. the Clyde Valley Electric Power Bill was before the 
Examiner in the House of Lords for proof of Standing Orders. It 
was found that the Standing Orders of the House had not been com- 
plied with, and accordingly the Bill will have to go before the 
Standing Orders Committee, and a petition presented for the 
suspension of Standing Orders. 


Rounpuay Exectric LIGHTING. 


TuHE electric lighting provisional order to the Roundhay and Dis- 
trict Electric Light Company, Limited, in respect to the township 
of Roundhay, in the rural district of Leeds, in the West Riding of 
York, which was one of the orders in Provisional Order Bill 
(No. 7), came before Lord Pirbright’s Committee of the House of 
Lords on 19th inst. Mr. Wedderburn, K.C., and Mr. Charteris 
appeared for the promoters, and Mr. Pember, K.C., and Mr. Vesey 
Knox for the Leeds Corporation. 

Mr. WEDDERBURN said the electric lighting company was 
incorporated last year with a capital of £20,000. Roundhay was a 
township adjacent to Leeds, but was entirely independent of it. 
The cost of the works proposed under the order was about £19,000, 
and the only opposition was that of the Leeds Corporation. What 
the Leeds Corporation wished to do was to look into the future and 
furnish themselves with an argument which might be used if at some 
future time they desired to extend the city boundaries and include 
Roundhay. He contended, however, that no Committee would 
listen to that as a reason why Roundhay should not have electric 
lighting now. Leeds supplied Roundhay with gas, but the reason 
for that was because the Leeds Corporation bought out the gas com- 
pany which supplied both places. The Leeds Corporation now 
supplied Roundhay with water, and they now asked that clauses 
should be inserted in the present Bill to empower them to purchase 
the mains and pipes of the electric lighting company, should 
Roundhay ever be merged into Leeds. 

Mr. PemBer, K.C., argued that Roundhay was only a suburb of 
Leeds where business people engaged in Leeds resided. It was 
impossible for the company to supply electricity without competing 
with the gas supply of the Corporation. Of the 1,482 acres of 
Roundhay 675 were absolutely owned by the Leeds Corporation, 
and they objected to the company coming upon their estate. 

The ComMITTEE said the only locus possessed by the Corporation 
was that of a private owner, which would only relate to a damage. 

Mr. Pemper contended that they had the right to ask that the 
company should be excluded from the Corporation’s estate. 

In reply to the CHarrMan, it was stated that the Board of Trade 
had refused to grant a locus to the Corporation. 

The CommitTEE decided that argument against the order must be 
confined to showing any damage the Corporation would sustain 
over and above that for which it was entitled (under the General 
Act) to compensation for damage to their property. 

Under these circumstances CounsEt for the Corporation thought 
there would be no good purpose served in further occupying the time 
of the Committee. 

An application was made for costs against the Corporation, but this 
was refused. 

The Bill was then referred to the Unopposed Committee. 


Nortinag Hitt Exvectric Ligutina Company. 


Tue Bill of the Notting Hill Electric Lighting Company, which 
has passed through the House of Commons as an unopposed measure, 


‘passed the Examiner of Standing Orders in the House of Lords on 


Friday. The Bill authorises the company to acquire certain lands 
in connection with the extension of their generation station. 


CLYDEBANK T'RAMWAYS. 


THE Clydebank Tramways Bill which comes under the Private 
Legislation Procedure (Scotland) Act, 1899, passed the Examiner of 
the House of Lords on Monday. It authorises the local authority 
to make and maintain tramways within the borough, and work them 
by electric traction. 


METROPOLITAN ExLEctRic SupPLY CoMPANY. 


Tue Bill of the Metropolitan Electric Supply Company came before 
the Examiner of the House of Lords on Monday, and standing 
orders were found to have been complied with. The Bill seeks 
power to enable the company to lay a second set of mains through 
Willesden, Hammersmith, Kensington and Paddington in con- 
nection with their generating station at Willesden. Clauses are 
included for the protection of local bodies. 


Crentrat Lonpon Ratiway. 


On Tuesday the Central London Railway (No. 2) Bill came before- 
the Examiner of the House of Commons, and Standing Orders were 
found to be complied with. The Bill is to amend Sec. 4 of the 
Central London Railway Act of 1899, and to authorise the raising 
of further capital and other purposes. Power is given to take 
certain lands in the parish of Hammersmith to improve the access 


to Shepherd’s Bush Station. 
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BLACKBURN CORPORATION BILL. 


On Monday the Omnibus Bill of the Blackburn Corporation came 
before the Examiner of the House of Lords, and further Standing 
Orders were found to have been complied with. The Bill authorises 
the Corporation to reconstruct existing tramways, and to construct 
alditional tramways. It also gives power for the construction of an 
electricity generating station on lands used for gasworks, and power 
to supply fittings, &., for electric light. Power is taken to spend 
£199,000 on tramways and £10,000 on the electric light under- 


taking. 


‘ue Eccles Corporation Bill passed the Examiner of Standing 
Orders of the House of Lords on Monday. The Corporation takes 
p wer under the Bill to construct additional tramways and recon- 
struct the existing tramways within the borough, and to use land 
now used for sewage disposal for the erection of an electricity 
generating station, with the consent of the Local Government 
Board. The Corporation may supply electric motors and apparatus 
for the use of electricity for motive power and other purposes. 


Lonpon’s UNDERGROUND Rattways. 


Av the resumed sitting of the Committee on Tuesday last week, 
Mir. Cripps continued his evidence and dealt largely with the 
q.estion of cheap trains, and submitted a clause on behalf of the 
L.C.C. which, he said, would be proposed for the acceptance of the 
various companies. The clause provided that workmen should be 
allowed to travel by all trains reaching their destination before 


eight o’clock in the morning. The London County Council would, © 


he said, be glad to have the Charing Cross and Hampstead line 
constructed, and thought it would be an advantage if that line were 
e<tended to Golder’s Hill. In cross-examination, Mr. Cripps said 
that he did not put forward any scheme for giving financial 
assistance to any of these companies. The matter had never bzen 
v ider the consideration of the London County Council. The policy 
oi the Light Railways Act represented a very considerable advance 
i giving assistance by local and municipal credit in the construction 
of light railways which were needed for the benefit of the public. 
\vith regard to the tube railways injuring tramway enterprise, he 
ssid that he believed that the reverse was the case, and as a matter 
c! fact, the City and South London line had helped the County 
( ouncil’s tramway traffic on the south side of the Thames, as it was 
found that the two undertakings had been mutually helpful to each 
other, 

By Lord Knursrorp: He agreed that circumstances had greatly 
cuanged since 1883, when the Cheap Trains Act was passed, and it 
was very desirable that it should be amended in some particulars, 
but he hardly thought it would be better to have another cheap 
Trains Act instead of having separate clauses introduced into the 
various private Bills with the object of providing workmen’s trains. 
\le thought there would be much greater difficulty about getting a 
new general Act passed than there was in making arrangements 
Letween a body like the London County Council and the various 
individual railway companies when they came to Parliament. 

Further replying to the Committee, Witness said that the 
London County Council were’ strongly of opinion that through 
tickets should be issued. In their opinion the workmen of London 
could afford to pay 1s. per week, that was 2d. per day, for living out 
of London, and for that sum they should be enabled to get a 
ibrough ticket. His own personal view was that the system of 
underground railways should be completed by means of money 
raised on the most economical terms, and that a guarantee might 
be given for a sort of limited dividend, and that the 
(difference might be shared by those who worked the railway, 
and who found the money, and the ratepayers by whose credit and 
assistance the money was provided. The object for which the tube 
railways were to be built, was, of course, a complete reversal of the 
ordinary idea of constructing railways, for whereas as a rule, rail- 
ways were made to accommodate the traffic, in this case they were 
to be made with the view of making the traflic for themselves. He 
agreed that if all the limitations which were desirable in the 
public interests were imposed, it might make it very difficult to 


raise the necessary capital in the ordinary way without municipal ° 


assistance. There were many members of the L.C.C. who were in 


favour of a purchase clause being inserted in the Bill, but personally | 


he rather doubted whether a purchase clause in the Bill would meet 
the case, as he was afraid that would make the raising of the 
capital more difficult. When that was tried in the case of the 
Electric Lighting Act of 1882, it made the raising of capital 
impossible, with the result that we were very much behind 


the rest of the world in electric lighting undertakings. - 


If coupled with the purchase clause, there could be some 


guarantee which would enable the capital to be raised, this — 


difficulty would be got over. He doubted the practicability of 


finding the necessary capital to make more than one or two of the - 


proposed lines at the present time, and he was afraid that the result 


of authorising more than one route would be that. probably they | 
would get none. He was not aware that the County Council had — 


ever considered the desirability of forming a kind of trust for the 
railways of London. They were endeavouring first to deal with 
the water question, which was more urgent than railways. He did 
not see why the County Council should not make lines and work 


them themselves, although he was afraid that public opinion at - 


present was hardly ripe enough to accept such a suggestion. 


Mr. Gro. PaintEr, chairman of the Streets Committee of the - 


City Corporation, to whom the subject of various proposed under- 
ground railways had been referred, said that generally speaking the 


Corporation agreed with the evidence which had been given by Sir 


Alexander Binnie and Mr. Oripps on behalf of the L.C.C., but 
they wished to reserve their right to consider each Bill in detail as 
they came before the Committee, and they also wished to have a 
free hand as regarded the question of sites for the stations, which © 
they considered most important. 

Mr. E. Harper, the statistical officer of the L.C.C., submitted a 
mass of statistics with reference to the population in London, with 
a view of showing the need that existed for increased railway 
facilities to take the workers into the suburbs. 

The Committee then adjourned. 


At the sitting of the Committee on 21st inst., Mr. Rocur 
Wa txace said that as representing several electric lighting com- 
panies who wished to obtain provisions for supplying electricity in 
bulk for the purpose of electric railways, he would like to ask the 
Committee whether they would deal with the subject as a whole, or 
separately. 

The CHarrman said that that matter would have to be dealt with 
in each separate Bill. é 

Mr. Cuas. Boortn, who has written several works on the condition 
of the poor in the East End of London, gave evidence as to the 
desirability of increasing the train service of London, with a view 
to remove the present congestion in certain districts. He 
said that London was not’so well supplied with means of 
locomotion as many cities, not only in America, but also 
some of our provincial towns. In any scheme for taking 
the people“out to the suburbs, he regarded unity of plan as_ 
very important indeed to get the full value for those under- 
takings. He would like to see a complete scheme of tube railways 
covering the area around London, and that would get rid of the , 
congestion which now existed in many district-. He regarded 
electric traction as immensely superior to any other means of © 
locomotion. The policy thaf had been pursued of insisting 
upon very onerous conditions with regard to re-housing when rail- . 
ways had to buy lands to widen their lines or to construct stations, 
had been, in his opinion, against the public interest. He thought 
that it would be very much better to faciliate the operations of rail- 
ways in every way, and he thought a better bargain might be made 
with them in the interests of the public than by insisting upon their 
re-housing the persons they displaced. As to the introduction 
of electricity on to the District Railway, he said he supposed 
the circle would in some way be kept distinct from the | 
outer extensions, and what was really wanted was that there 
should be an inner circle of really fast, and a constant succession 
of, trains enabling anyone to get from one part of London to another. © 
With quick electric service he thought that the inner circle should 
be of immense value, and that it would prove a feeder for the outer 
line. As regarded the question of cheap fares, he believed that 
their adoption would prove most profitable to the companies as well 
as most advantageous to the public. He should suggest a uniform 
fare irrespective of distance. He believed in New York they had a 
uniform 5 cent fare which had to be paid whether a person wanted 
to go afew hundred yards or several miles. 

The Cuatrman: But you must have some limit. 

Wirnzss replied that that was so, but he would go a very long 
way inrespect of auniform fare. Under such a system they might 
carry some people a longer distance than was profitable, but on the 
whole he believed the result would be profitable to the companies. 
His idea was that the various tube companies should interchange 
tickets, and that a 2d. system for the whole of London would be 
both remunerative and practical. In addition, there might be 
be special fares for workmen in the early morning. With regard 
to the locomotion on the surface of the streets, he would like to 
see a system of electric tramways going further out into the 
country in connection with tube railways. In his opinion those 
electrical tramways should cover the same ground as the omnibuses 
now covered, and he did not think London would ever be properly 
served unless the omnibuses were superseded by electric trams. He 
thought that there might be two central authorities constituted 
to deal with tube railways—one the municipality, which he thought 
where necessary should be able to take the initiative in con- 
structing such railways; and the other should be a controlling 
authority. : 

By Sir Joun Dickson Poynpzr: He agreed that such control as 
he suggested might militate against the raising of capital for the 
construction of these underground lines, but if it prevented steps 
in a wrong direction, then it was not to be regretted. Personally, 
he thought that the increased facilities for travelling in London 
were bound to go forward, and they could afford to put a little drag 
on in some instances. 

Questioned by the Commrrrex as to what he thought would be 
the result of a purchase clause being inserted in the Bill, Wrrness 
said he was afraid that such a clause would entirely stop private 
action, as it had, to a large extent, in the case of electric lighting 
undertakings years ago. In his opinion, before consent was given 
to.any of the Bills now before the Committee, a complete scheme 
of locomotion should be laid dowa. The L.C.C. was by far the best 
body to undertake a large scheme of exteasion of locomotion of all 
kinds, especially with regard to surface electric tramway work, and 
he should also say that the L.C.C, was the best authority to construct 
the tubes. He thought it was essential that the tubes should run 
right through London, and not stop in thecentre. Headmitted that _ 
there might be some difficulty in arranging for a through fare for all 
the railways, but he thought that the ingenuity of business men could 
devise some satisfactory pooling arrangement which would be fair to 
the various companies. A permanent joint committee of members 
of the House of Lords and Commons would, he should think, be the 


best controlling body. 
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In cross-examination by Mr. Littier, K.C., Wrrnuss said that if 
private enterprise shrunk from providing the capital, then public 
enterprise would have to take it up. P 

Col. Yorke, chief inspecting officer of railways at the Board of 
Trade, said he had been requested by that department to give 
evidence before the Committee. He had had a considerable 
experience with tube railways, because he was the officer appointed 
by. the Board of Trade to make an official inspection of the Central 
London Railway prior to its being opened for traffic, and this 
inspection extended over six days. He had also inspected the 
City and Waterloo and the Central London Railway. It seemed to 
him that the essence of a train service on a tube railway should be 
in the direction of rapidity and regularity of the service, and 
therefore he considered that it was of very great importance that the 
arrangements for working should be of the simplest possible character. 
The risks in these underground railways might be of a very 
appalling character—risks which were not in existence upon ordi- 
nary open-air railways. The particular risks to which he referred 
at the present moment were those connected with the confined 
space in which the railway was carried, and therefore the impossi- 
bility, in case of collision, of the cars being moved laterally out of 
the way of the colliding train. In case of collision, the whole of 
the cars would be liable to be wedged against the side of the tubes, 
with very disastrous results. There was also danger from the 
presence of a highly charged electrical conductor, which, apart from 
any possible injury which might be caused to passengers, might also 
be liable to cause fire, and what was even worse, to generate smoke. 
A very small fire, which, in the open would be of no importance, 
might, in a tube, create a volume of smoke, and be of a most 
dangerous character. 

The Cuarrman: Therefore it is your opinion that special pre- 
cautions should be taken in the regulations for the working of tube 
railways ? 

I certainly think so, and I might go even further, and would 
urge that confluent junctions should, as far as possible, be avoided.. 
Continuing, the Witness said that as soon as the railway came out 
into the open, he did not see the same objection to the junctions. He 
had heard the evidence of Sir Alexander Binnie, and he agreed with 
him that a confluent junction was incompatible with a rapid train 
service. Then, again, the signalling in tube railways was a very 
difficult matter, as the signals could only be placed in a very con- 
fined space of thesame height, and consequently a very smallamount of 
curvature or a change of the gradients in the line prevented the 
driver having a view of the signals until he wasclose upon them. 
His opinion was that it was better to avoid bifurcation—separate 
and distinct systems were preferable with interchange stations. 
If necessary he would impose the construction of interchange 
stations upon the companies. As to loops in his judgment it was 
not necessary in all cases to make provision for such loops, but in a 
large number of cases they might be desirable. On lines worked 
by the multiple unit system, the need for loops would be very much 
modified. However perfect crossings and points might be in their 
details, there were always spots on railways where derailment 
was more likely to occur than at others, and the only place 
where derailment had occurred on the Central London was on the 
points where the trains were shunted from one line to another. 
Loops iz which passenger trains were to run should not be of a less 
radius than 5 chains—the curve must not be too sharp. He did 

not see any possible objection to lines being constructed in tubes 
where necessary, and emerging into the open air, and he should say 
that the sooner they came into the open air the better, asin the 
open the lines could be worked safer and cheaper. He was in 
favour of the direct route system rather than the close circuit 
system. He saw no objection to an end-on junction, but to make 
one or more routes with an end-on junction so as to form through 
routes was, in his opinion, a doubtful expediency. He did not 
consider it would be feasible to run an all-night service of tube 
railways, because an interval of a few hours must always be left for 
examining the lines and for doing any necessary repairs. 

The Committee then adjourned. 


On Tuesday counsel for the various Bills addressed the Com- 
mittee. Mr. Moon in the course of his speech referred to the 
question of a uniform fare, which, he said, if insisted upon by the 
Committee, would be fatal to the construction of some of the lines. 
He reminded their Lordships that the City and South London 
Company had tried a uniform fare, but had been obliged to discon- 
tinue it. It was perfectly true that the uniform fare suited the 
requirements of the Central London Railway, but that was the only 
tubular railway which such a system would serve, and that because 
there was no competition with it except by omnibuses, The advan- 
tage in time, even for short distances, was so great that a passenger 
would prefer to pay 2d. rather than 1d. by omnibus; but that con- 
dition of things would not apply to other tube railways. In the 
case of the City and South London Railway, 50 per cent. of the 
passengers were carried for less than 2d., and, therefore, the Com- 
mittee would see that the adoption of a uniform fare would be a 
very serious matter. Whether a uniform fare should be adopted 
must depend upon the particular circumstances of each railway. 

Lord KnursrorD said tne Committee were of opinion that it 
would not do to impose it asa condition upon any railway that there 
should be a uniform fare. 

At the conclusion of counsels’ speeches, the Committee deliberated 
in private for a considerable time, and upon re-admitting the public 
the CHaInman said the Committee considered that they had con- 
cluded the evidence upon the questions before them, but if counsel 
for owners, lessees and occupiers thought that, having regard to the 
present state of the law, they were not sufficiently protected from 


damage and annoyance, the Committee would be prepared to hear 
them on the subject at the adjourned meeting on Friday. 
The Committee then adjourned. 


Exectric LigHTING IN MABYLEBONE. 


Tae Electric Lighting Provisional Order Confirmation Bill (No. 1) 
came before the Examiner of the House of Lords on Tuesday, and 

’ standing orders were found to have been complied with. When 
the Bill was before a Select Committee of the House of Commons, 
there were two competing orders, viz., that of the Metropolitan 
Borough Council of St. Marylebone, and that of the Metropolitan 
Electric Supply Company, Limited. An arrangement was come to 
between the parties, and the Bill amended, and in its amended form 
passed the House of Commons. The amended Bill, which will now 
go for second reading in the House of Lords, provides that the 
Metropolitan Electric Supply Company shall sell to the Borough 
Council of St. Marylebone, the undertaking and business of the com- 
pany within the area, except the offices of the company and the 
extra high-pressure trunk mains, for such sum as may be agreed 
upon by the two parties, or failing agreement, as may be fixed by 
arbitration. The company has the powers to relay, maintain, alter 
or renew their trunk mains through the borough. 


TRAMWAYS. 


Tue Worcester Tramways Bill was found by the Examiner of the - 


House of Commons to have complied with the Standing Orders on 
Tuesday. The Act empowers the Worcester Tramways, Limited, to 
‘construct new tramways in lieu of their existing tramways, and to 
work the same by mechanical power. No. 1 tramway is 1 mile 
3 furlongs ,j, chain; No. 2 is 4 furlongs and ;% chain; No. 3 is 
6 furlongs and ;5, chain; and No. 4 is 3 furlongs and ,4; chain. One 
clause in the Bill states that the company shall, so long as required 
by the Corporation, construct and maintain a waiting room for 
passengers in a situation on the route of the tramways. 


SmeTHwick CORPORATION 


On Thursday the Omnibus Bill of the Smethwick Corporation 
passed the Examiner in the House of Commons as having complied 
with standing orders, and will go for second reading. The Bill 
confers powers upon the Corporation with respect to the tramways, 
electric light and other undertakings. Tramways have been con- 
structed in the borough in pursuance of powers conferred by the 
Birmingham and Western District Tramway Order of 1881, and 
further powers are now asked to authorise the Corporation by agree- 
ment to purchase any authorised tramway outside the borough 
which forms continuations of the authorised tramways within the 
borough, with the consent of the local authorities. The Corporation 
is given power to reconstruct the tramways for electric traction, and 
to supply electricity for working the same. They shall not, how- 
ever, interfere with any of the tramways until they have acquired 
them, except with the consent of the owners. Borrowing powers 
in respect of tramways are authorised. 


Exectric Ligut PRrRovIsIoNaAL ORDERS. 


A Commirrer of the House of Lords, presided over by Lord 
Pirbright, on 19th inst. considered the Electric Lighting Provisional 
Orders Bill (No. 7). The Bill dealt with the following Orders :— 

Barry, in the County of Glamorgan.—Order to the Barry Urban 
District Council. 

Crompton, in the County of Lancaster.—Order to the Urban 
District Council. 

Foots Cray, in the County of Kent.—The undertakers are the 
Rural District Council of Bromley ; but with respect to a part of 
the order to supply within the Urban District of Chislehurst, the 
Council are not the local authority within the meaning of the Act. 
The provisional order is granted by the Board of Trade in respect 
of the contributory places of Foots Cray and a portion of the lower 
borough ward of the urban district of Chislehurst. The Chislehurst 
Urban District Council is the local authority for that part of the 
undertaking, and power is given for that Council to acquire that 
part of the undertaking at the expiration of 10 years from 
January 1st, 1902, on giving one year’s notice of their intention 
to purchase. 

Friern Barnet, in the County of Middlesex.—Order to the Urban 
District Council. 

Isle of Thanet.—Provisional Order granted to the Isle of Thanet 
Electric Tramways and Lighting Company, Limited, in respect to 
the parishes of Garlinge, Northdown and St. Peter's, extra part of 
the Isle of Thanet Rural District in the County of Kent. 

Newbury, in the County of Berks.—The undertakers are the 
Urban Electric Supply Company, Limited. 

Pudsey, in the West Riding of York.—Order granted to the 
Mayor and Corporation of Pudsey. 

Ross, in the County of Hereford.—The undertaker is Jobn 
Parker, engineer, of Hereford, but the powers are not to be 
authorised unless the undertaker transfers the undertaking to the 
Ross Electric Light and Power Company or the local authority. 

Royton, in the County of Lancaster.—Order granted to the Urban 
District Council. 

The orders referring to the above districts were not opposed, but 
there was one order with respect to Roundhay, which was opposed, 
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On Monday the Electric Lighting Provisional Orders, Nos. 6 and 
10, which have already passed the House of Lords, came before the 
Examiner in the House of Commons, and standing orders were 
found to have been complied with. No.6 confirmed orders granted 
by the Board of Trade to the local authorities of Aberavon, Ashton- 
in-Makerfield, Hampton, Ince-in-Makerfield, Mountain Ash, Neath, 
Pontypridd, Teddington, and Worsley. No. 10 Bill confers electric 
lighting powers on the urban districts of Blackrock, Dungannon, 
\tildare, and the Corporation of Waterford. 


TRAMWAY PROVISIONAL ORDERS. 


THE Tramways Orders Confirmation (No. 2) Bill came before a 
Select Committee of the House of Lords, presided over by Lord 
Harris, on 19th inst. The Bill confirms the provisional orders of 
ihe Board of Trade in regard to the construction of tramways to 
the Swindon Corporation, the Birkdale Urban District Council, the 
Crompton Urban District Council, the Wrexham District Council, 
ind to the Leamington and Warwick Tramways and Omnibus 
Company. 

In the case of the Leamington and Warwick Tramways Company 
power is given to alter the gauge of so much of the tramways of the 
company as are situated within the Borough of Royal Leamington 
Spa, and for the working of same by mechanical power. Notice of 
opposition was given, but there was no appearance before the 
Committee. 

With regard to the order to the Birkdale Urban District Council, 
which authorised the construction of a new tramways within the 
district, there were petitions against the Bill by the British 
Electric Traction Company and the Lancashire and Yorkshire 
Railway Company. 

Mr. Batrour Brownve, K.C., who with Mr. Moon appeared for 
the District Council, said the order authorised the Council to con- 
struct two small tramways in the town of Birkdale. Last year the 
Council and the British Electric Traction Company entered into an 
agreement by which it was agreed that the Council should, as soon 
as they were entitled to do so, purchase so much of the 
tramways therein mentioned as were situate in their district in 
accordance with the Act, and that the petitioners should reimburse 
the Council the amount paid for such tramways, and the costs and 
charges incurred. It was further agreed that the Council should, 
on such purchase being completed, grant to the petitioners a lease 
of the said tramways for a term of 21 years, and on the expiration 
of the lease renew it for a further term of 14 years, subject to the 
consent of Parliament. The Council now proposed to construct 
certain new tramways, but the Board of Trade had not power to 
enable them to grant a lease for 35 years. With the assent of both 
parties, it was now proposed to bring up a clause authorising the 
Council to grant to the petitioners a lease or leases of the tramways, 
or any part thereof, for a period not exceeding 35 years. 

Mr. Saw, on behalf of the British Electric Traction Company, 
having supported the clause, the Committee agreed to its insertion. 

A clause was brought up for the protection of the Lancashire and 
Yorkshire Railway Company, over whose line the tramways passed, 
and this was inserted. 

With these amendments the Bill was ordered to be reported for 
third reading. 


Merropouitan District Ratnway BILu. 


Tats Bill came before the Select Committee of the House of 
Commons, presided over by Sir John Kennaway on Tuesday. Mr. 
PemBeER, K.C., who, with Mr. Clode, represented the promoters, in 
opening the Bill, said it was an extremely simple matter, and would 
not occupy the attention of the Committee. Its object was to 
perfect the arrangements which had already been come to with the 
sanction of Parliament to work the lines of the Metropolitan District 
Railway Company electrically, as far asthe inner circle was concerned. 
The company was first authorised to use electric traction by the 
Act of 1897, and subsequently they got another Act in 1900 giving 
them more complete powers under which they were duly authorised 
to carry out the conversion of the railway from steam to electric 
traction, and the present Bill was one to empower the company to 
enter into an agreement to carry out their object. For many years 
past it had been felt that it would be a vast improvement if both 
the Metropolitan and Metropolitan District Railways could be 
worked by electricity. The increase of comfort that there was on 
such railways as the Central London was particularly emphasised 
in their minds, because they had suffered a great abstraction of 
traffic consequent upon the opening of that line. His clients had 
got power to work the railway by electricity, and also they had 
obtained the necessary powers to erect a generating station to 
provide a supply of electrical energy, but financially the position of 
the company was extremely necessitous. For some years no divi- 
dend had been paid on the ordinary stock. The preference 
dividends were only partially paid, and since the opening 
of the Central London Railway, the receipts had been 
reduced by some £800 per week. During the last two years 
experimental electrical working had been carefully carried out on a 
small piece of the Metropolitan District Railway, and the system 
which had been in use there was practically the system which they 
proposed to adopt under the agreement they wished to get sanc- 
tioned by the present Bill. Then came the difficulty of raising the 
capital for the purpose—which would cost several hundred thousand 
pounds, and the financial position of the company was such that it 
would have been practically impossible to raise the money in the 
ordinary way. Under those circumstances, Mr. Perks, M.P., who 
was very largely interested in the District Railway, put himself in 
communication with Mr. Yerkes, of Chicago, a gentleman of great 


wealth and fiaancial power in the United States. As a result of 
negotiations an arrangement had been come to with Mr. Yerkes by 
which the money would be forthcoming. Steps had been taken to 
form a company, to be called the Metropolitan District Electric 
Traction Company, Limited, the capital of which would be 
£1,000,090. The company would be registered in England before 
the Bill passed the third reading of the House of Commons. 
Money to the extent of £600,000 had already been subscribed, and 
Mr. Yerkes had other friends who were going to subscribe another 
£120,000 or £130,000, which would bring up the total amount 
already subscribed to £750,000, and Mr. Yerkes was willing to be 
bound to find the remainder of the cavital. The finance of the 
matter was, therefore, absolutely unassailable. 

Mr. J. S. Forses, chairman of the District Company, gave 
evidence bearing out the opening statement of counsel, and in 
cross-examination by Mr. Lirrzer, K.C., for the Metropolitan Rail- 
way, he said that the District would be able to require any one who 
ran trains over their lines to use the same method of traction as 
they had themselves, as it would not be possible to have two 
systems on the same railway. He did not think that the Ganz 
system would suit their purpose, although he was aware that it was 
proposed to use that system in the case of the Metropolitan 
Railway. 

Sir W. Preece gave evidence as to the proposed method of 
traction to be employed, and explained that it was a continuous 
current system, while the Ganz system was an alternating current 
system—a system against which, personally, he had no objection to 
raise. 

By the Cuarrman: He should say that the system proposed to 
be adopted by the District Company would most nearly meet the 
requirements of the Board of Trade in regard to the prevention of 
electrolysis. 

After evidence by Mr. Perks, M.P., dealing with the financial 
part of the proposal, Mr. YERKES was examined by Mr. CLopsg, and 
replying to questions, he said that for upwards of 35 years he had 
been interested in the working of cable and electric tramways in 
America. He was prepared to carry out the agreement he had 
entered into with the Metropolitan District Railway Company to 
transform the line into an electric one. For many years he had had his 
eye upon that railway, and had thought how desirable it would be to 
change the system of traction. In America they would never tolerate 
the existence of such atailway. As to the capital, he had intended 
to reserve £200,000 for English investors, but his friends in America 
had already subscribed £897,000, leaving only £103,000. The money 
was all ready ; they meant business, if they were allowed to do what 
they wanted under the present Bill. They did not expect to make 
anything out of the reconstruction of the line, but to hand it over 
to the company at cost. They had not the slightest doubt as to the 
result, because they intended to give a good and rapid service of 
trains, and to give people fall value for their money. As to the 
system to be employed, it had no name; it was a conglomeration 
of all the good things which they had had in work in America for 
the past 15 years. It was the system, very much improved, similar 
to what they had thousands of miles of electric railways in America 
runon. The Ganz system might be a very good one, but from 
what he knew of it he would not use it for the purposes of this 
railway. With regard to the placing of contracts for the work, 
Mr. Yerkes said it was his intention to give English firms all the 
work they could possibly do provided they could do it as cheaply 
and as well as American firms. If they could not meet him in that 
respect then he would go to America, but his preference would 
always be for English firms if at all possible. ; 

Mr. Lrrrier, K C., opened the case on behalf of the Metropolitan 
Railway, who opposed the Bill, and called Colonel Mellor, the 
deputy chairman, who said that the question of working their line 
by electricity had occupied the attention of the directors for the 
past two years. He considered the question was of imme: se 
importance to both the Metropolitan and the Distr ct 
Railway. The Metropolitan Company, by an _ agreement 
arrived at in 1897, had power to run over the District 
company’s lines “in the present manner.” In 1898 they obtained 
power to apply electricity to their railway, and a similar right was 
reserved to the District Railway. If the present Bill was passed, 
they would be compelled to work on the same system as the District 
Railway, and if the Yerkes system was adopted, it would stop them 
using the Ganz system through the whole of the inner circle. Only 
one system could be used on the line, and the question was—which 
was the best? His company were most anxious to come to an 
amicable arrangement with the District if possible, but they objected 
to having forced upon them a system which had not been investi- 
gated. 

The Committee then adjourned. 


Liverroon MortcacGe InsuraNcE Company v. THE BRITISH 
Exectric Works Company, LIMITED. 


In the Chancery Division of the High Court of Justice on June 
22nd, this Liverpool District Registry action came before Mr. 
Justice Cozens-Hardy as a short cause on motion for judgment. 

Mr. Evsz, K.C., on behalf of the plaintiffs, said the action was 
brought by the trustee of a debenture trust deed suing on behalf of 
himself and all other debenture holders in the defendant company, 
which was a large concern having works in Birmingham. The 
debentures had become enforceable by reason of the company having 
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passed a resolution for the voluntary winding-up of the company. 
Another reason for the principal moneys becoming due was that the 
defendant company had failed to keep.up the value of its cash in 
hand, book debts, and stock-in-trade to £30,000, and the trustees 
had certified that there had been default in that respect. It 
transpired that the company could not go on unless further money 
was found. Shortly after the action was commenced Mr. Justice 
Farwell appointed a receiver and manager of the company, and no 
defence to the action had been put in. 

Mr. Justice CozEns-Harpy expressed surprise that the company 
did not appear to the action. 

a Eve said the proceedings against the company were perfectly 
regular, 

Mr. Justice Cozens-HaRpy thought the plaintiffs were entitled to 
the order they asked for, and he made the common form decree 
in a debenture-holder’s action. 

Mr. Evz then proceeded to open a summons asking the Court to 
sanction a conditional contract which had been entered into for the 
sale of the company’s property to Vickers, Maxim & Co., Limited. 
The learned counsel said that the price to be paid under the 
contract was £60,000, and the purchasers undertook certain liabilities 
to the extent of £6,000, and they acquired among other things the 
book debts and the cash of the company. The summons also asked 
for payment of a commission of 2 per cent. to the late managing 
director of the company who had negotiated the sale. 

Mr. Justice Cozens-Harpy thought that that commission seemed 
extortionate. 

Mr. Five said he had to bring the matter before the Court, but 
the feeling of all parties was that that gentleman was the only 
man who had sufficient knowledge of the company’s business and 
the quarters in which it could be disposed of. The terms were that 
if the managing director found a purchaser he was to have 2 per 
cent. commission. If the contract was sanctioned the price 
realised would be sufficient to pay off the whole of the creditors of 
the company and leave a balance for the shareholders. 

Mr. Justice Cozens-Harpy said that made it all the more extra- 
ordinary that the company was not represented by counsel. 

One of the liquidators of the company rose and made a statement 
to the effect that at the meeting for which the resolution was 
passed for voluntary winding-up, two liquidators were appointed 
and they, although perfectly friendly, were unable to agree upon 
solicitors who should act for them. A meeting of shareholders had 
been called in Liverpool for Wednesday next, and if the summons 
stood over, no doubt counsel would be instructed. 

Mr. EvE was anxious that the summons should be specially heard, 
because in order that the works should be kept going it was 
necessary to tender for large Government orders. The purchase 
would be completed one month after the sanction of the Court to 
the contract, or at the latest by July 31st. 

Mr. Justice Cozens-Harpy then adjourned the summons until 
Friday, and made an order continuing the receiver and manager 
until August 10th. 


UprincHam Gas COMPANY. 


In the Chancery Division of the High Court of Justice on June 
2Zud. Mr. Justice Byrne in this case had before him a petition by 
the compsny asking the Court to confirm special resolutions which 
had been passed for the substitution of a memorandum and articles 
of association for the deed of settlement under which the company 
was constituted. Counsel explained that the constitution of the 
company under the deed of settlement was unduly cumbersome, 
that amongst other things the proposed alteration would enable the 
company to carry on the business of an electric lighting company, 
that creditors were not affected, and that voting power was 
unaltered. 

Mr. Justice Byrne sanctioned the petition with certain modi- 
fications. 


BERRENBERG +. THE BERRENBERG ELECTRIC Lamp SYNDICATE. 


Mr. Justick DarxinG, in the King’s Bench Division, on 20th inst., 
heard this case, in which Adolf Berrenberg, patentee and vendor 
of the Berrenberg electric lamp, claimed two months’ salary, 
amounting to £82 16s.,and damages for wrongful dismissal to the 
extent of £167 4s.,representing four months’ salary. The defendants 
admitted their liability to pay £74 salary, but justified their 
dismissal of the plaintiff, who, they alleged, absented himself from 
their place of business on a holiday without permission, and that he 
refused to adjust an electric pump which he alone was competent to 
keep in order. The defendants counterclaimed for £112 on a 
promissory note, and this the plaintiff admitted. 

In the result, his Lorpsurp found for the defendants for £37 with 
costs. 


HOWELLS AntI-INDUCTIVE TELEPHONE SYNDICATE, 
LIMITED. 


THE matter of MHowell’s Simplex Anti-Inductive Telephone 
Syndicate, Limited, came before Mr. Justice Wright in the 
Companies’ Winding-Up Court on Tuesday, on a summons by the 
liquidator dealing with the claim of Mr. T. J. Howell. The 
liquidator asked for directions as to dealing with the claim, which 
was for cash and shares in connection with the sale of his patents to 
the syndicate. 

Mr. J. Buack, who appeared for Mr. Howell, said the latter was 
an electrical engineer, and in 1898 he invented some valuable improve- 
ments in telephones. Not having suflicient capital to exploit them 
himself he was introduced to a Mr. James Gordon McIntosh, and he 


agreed to receive £600 in cash and one-third of the shares ina 
syndicate which McIntosh was about to form. McIntosh then 
entered into a fresh agreement on his own account, whereby he was 
to sell to the syndicate the patents he had obtained from Mr. Howell 
for £2,500 in cash and 5,450 ordinary shares. That agreement was 
adopted by the syndicate, which he (Mr. Black) submitted also 
adopted the agreement between Mr. Howell and Mr. McIntosh. 
They got Mr. Howell’s patent rights for Great Britain and 
abroad, and the capital of the syndicate was £12,000. The syndicate 
was now being voluntarily wound up, and Mr. Howell having failed 
to obtain the price agreed upon from McIntosh, now sought to prove 
in the liquidation. He was, however, in the unfortunate position 
that his solicitor had absconded with his most valuable documents. 
He mentioned that his client was totally blind, but that notwith- 
standing that infliction, he had made most valuable electrical inven- 
tions, which were being sought after by the G.P.O. and the principal 
railway companies; but he was in the position that he could not 
deal with them, as the syndicate had his patents, for which they had 
not paid. 

Mr. How. also addressed his Lordship, and said that he had 
been totally ruined by the action of McIntosh, the syndicate, and 
others, and had been so destitute as to be without shelter. He 
claimed £1,230 damages for breach of agreement and the return of 
his patents. All he had received was £270. 

Mr. RussEtt, for the liquidator, said that if Mr. Howell would 
return the £270 he had received, he could have his patents. 

Mr. HowE-t said he was quite destitute. 

His LorpsuiP said it appeared to him that Mr. Howell had been 
very tadly used by Mr. McIntosh, but in the documents before him 
there was no evidence of any contract between him and the syndicate. 
He thought, however, that he might be found to have some title to 
the patents held by the syndicate on the ground of fraud and con- 
spiracy if he could find money to fight the case. 

Mr. RussEtt said the liquidator was investigating the proceedings 
of the directors and if necessary he would take proceedings. 

His Lorpsaip adjourned the hearing of the summons until 
July 9th. 


CoventRY Gas Firrine, EngcrricaL AND ENGINEERING Co., 
LIMITED. 


In the Chancery Division of the High Court of Justice, on Thursday, 
before Mr. Justice Wright, the petition of the Coventry Gas Fitting, 
Electrical and Engineering Company and its liquidator for sauction 
to a scheme of arrangement under the Joint Stock Companies’ Act, 
1870, was presented. 

Mr. Younaer, K.C., said the scheme was to transfer the assets 
of the company to a new company which had been formed to 
acquire them. The debenture holders consented. 

His Lordship, having perused the documents, gave his sanction to 
the scheme. 


CORRESPONDENCE. 


Street Lighting. 


The article under the above heading in your last issue, 
by “A Municipal Engineer,” whilst a plain and straight- 
forward statement of his own opinion on the subject should, 
I kelieve, be simply treated as such only, and not regarded 
as worth anything more, no matter how well known a name 
may be hidden under the nom de plume, more particularly 
when he says, “Street lighting by enclosed are lamps, 
whether alternating or continuous, is not to be recom- 
mended,” 

Whilst, of course, an advocate of the “ Stewart’ lamp in 
particular, I am, I trust, sufficiently broad-minded to be 
received by my many friends as an advocate of the enclosed 
lamp in general, and I say without fear of contradiction 
that, if properly installed, this type of lamp can and does 
compete most favourably with the “open” are. I know 
little of the experience of other electrical men as to the 
breakage of “inner globes,” but I can and do say that I do 
not sell more than one “inner bulb” per annum for each 
lamp in use, and have not done so since I adopted the “ fire 
proof” glass some two years since. Even before that date, 
the breakage of inner bulbs was, I believe, smaller than 
on any other make of enclosed arc lamps on the market, 
due, in my opinion, to the shape which was adopted 
by us, which has been largely copied by other manufacturers, 
and to which shape (together with careful selection of 
carbons) I ascribe also the freedom from obscuring deposit, 
the little which occurs being confined to that portion of the 
bulb whichis above the arc, where it can do little or no 
harm. “ Eternal vigilance is the price of success,” and con- 
tinual trial and experiment is always going on in search of 
improvements in the shape and material of the bulb and the 
quality and manufacture of the carbons, with the ~esult that 
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cach improvement issued from’57, New Compton Street, 
has been an improvement in very deed, and I doubt not other 
manufacturers could say the’same of their own lamps. 

That numbers of practical men are not of “ A Municipal 
Engineer’s”’ opinion as to the universal inferiority of 
enclosed to open arc lamps is shown by their continual 
specification by some of our best known consulting engineers, 
and by the fact that throughout the United States they have 
so largely superseded the open type that at the present 
moment it is doubtful if there is a single manufactory there 
for the latter lamp. 

British conservativeness has delayed, and will continue 
:o delay, the adoption of the enclosed lamp in this country, 
but that it will do no more than delay, I feel perfectly 
-ertain. 

It is, of course, somewhat humiliating to know that 
America has adopted the electrical discoveries of (reat 
ritain, and gone one better on them, but it is, nevertheless, 
an undoubted fact that our Yankee cousins have been 
juicker than we have to grasp the conditions necessary to 
make the enclosed arc lamp a success. For one thing, the 
ingle of greatest light emission is different, and the 
American electrical engineer has, therefore, altered the 
height of suspension of his lamps, whilst the Britisher has 
not, and, in one case, at least, actually increased the height 
of the columns by some feet, with, needless to say, unsatis- 
factory results. Oblivious to the fact that an alabaster 
zlobe will absorb anything up to 60 per cent. of the light 
emitted by the arc, he has in many cases attempted to use 
alabaster inner bulbs as well as outer globes, with the result 
chat a total absorption approaching 75 per cent. has 
resulted ; and, neglecting the universality of the 12-in. or 
less outer globe on almost all arc lamps in America, he has 
adhered, with a pertinacity which has done greater credit to 
his fixity of purpose than to his power to seize and make use 
of the experience of others, to the 17-in., 18-in., and even 
20-in. globe. 

[ care little for laboratory photometric tests, and think 
more of the judgment of the man in the street-—the *busman, 
cab driver, and policeman—who has to work continually in 
the electric-lighted streets, and I well remember the con- 
sensus of his opinion in favour of the 11-in. globes originally 
installed on the Thomson-Houston lamps as against the 
highly scientific, but in his opinion, less efficient lanterns 
used by the Brush Company in the City of London. 

Alternating can never compete with direct current, from 
the public point of view, either for arc lamps or for any 
other application of electricity, vide the published costs of 
production of central stations on the two systems, and the 
fact that so many alternating supplies are being converted to 
direct ; but given intelligent use, the alternating “ enclosed ” 
can well compete with the alternating “open ” type of lamp. 

To sum up, if good inner bulbs of the right shape, con- 
taining carbons of the best quality, are burned in the best 
‘‘ enclosed” lamps, properly installed, I have no fear but that 
they will finally oust the best “open” arc lamp obtainable 
in Great Britain in the same way that they have done in the 


United States of America. 
Douglas C. Bate. 


Internal vy. International Competition. 

We hear much of pessimistic prophets who discern 
national decadence in every event of the hour, but very little 
perspicacity is needed to foresee the gloomy outlook looming 
ahead for the electrical trade generally. It is a truism that 
the trade needs protection against itself. Failures are fre- 
quent and rumours of insolvency many, and unless some 
vigorous protective action is taken this pressure will become 
more acute. 

Foreign competition is a serious item to consider, but a 
subject of greater gravity is the internal one of. unfair com- 
petition among British traders themselves. The unneces- 
sary whittling down of prices in the mad lust for orders, 
and the placing of architects, consultants, builders, mer- 
chants, ironmongers, and plumbers on best trade terms has 
reduced the bond fide electrician to serious straits. 

From the pages of the REview we learn of the formation 
of a National Electric Contractors’ Association, which 
doubtless, will achieve good results, but the true ameliora- 
tion of the evil must be worked out by the manufacturers. 


Dynamo, lamp and fittings manufacturers need to be called 
together in friendly consultation, to arrive at a basis of 
agreement, as to who are to be regarded as the trade, and 
who, therefore, are entitled to trade terms. 

Moreover, we are threatened with a new development 
which savours unpleasantly of the publicans’ “ tied-house ” 
principle—several manufacturing firms have established or are 
establishing branches, under other trade names, as electrical 
contractors, utilising their own manufactures entirely, this 
unfair competition being utterly detrimental to the legitimate 
contractor. 

An impartial and independent authority is necessary to 
take the initiative in summoning a representative conference, 
and if the editors would undertake such a responsibility they 
would be conferring a benefit on the trade at large. 

C. J. Hogan. 

June 24th, 1901. 


Motor Car Run. 

With reference to the electric motor car run of 94} miles, 
reported in your issue of June 21st, and which probably 
constitutes the world’s record, it seems to me that the main 
point of interest is the battery that, made this run possible. 

I have every reason to believe that it was one of my own 
batteries—the “ Leitner” battery—now in the hands of the 
Electrical Undertakings Company, constructed about one 
year ago, that was used, and which I invented and perfected 
as long ago as 1895, and on which I worked up to 1900. 

It may be remembered that it was also a “ Leitner” 
battery that made the first run to Brighton on one charge on 
July 4th, 1899, covering 53 miles of very hilly country in 
a little over five hours. The battery had been used under 
test conditions for 350 miles préviously, and arrived in 
Brighton with 80 volt c.c. on 40 cells, 

Henry Leitner, 
Managing Director, 
Accumulator Industries, Limited. 
Woking, -/une 21s/, 1901. 


Since writing on the 21st, I have ascertained that the 
battery used for the long-distance run of the electric vehicle 


- referred to, was actually the old “ Leitner ”’ CU6 type, and 


that the run of 943 miles is only one of a series of long- 
distance runs made with that battery. It seems curious that 
in all reports of this very creditable run reticence should 
have been observed about the battery. I believe that the 
best performance of the battery brought out by the British 
and Foreign Electrical Vehicle Company, viz., the “ Lee- 
Coll,” running the same vehicle, was a little over 60 miles. 
Henry Leitner. 


Universal Shunts. 
When testing with the d’Arsonval or Sullivan galvano- 
meter and universal shunt, I find it is advantageous to intro- 
duce a high resistance (about 100,000 ohms) between 
battery and travelling plug. As the battery must be joined 
directly to the cable in order to check the instrument zero 
during the test, the galvanometer coil is short circuited when 
the lowest multiplying power is being used, and its move- 
ment is very sluggish owing to the excessive damping. The 
introduction of thé high resistance causes the coil to be 
always shunted by, approximately, the total resistance in the . 
universal shunt, thus keeping the damping current constant. 
By substituting an earth connection for the cable, this high 
resistance may be used for determining the constant of the 
galvanometer, 


London, June 19th, 1901, 


Harold Ohlson. 


Information Wanted. 


We understand that there are firms in the United States 
who are manufacturers of sheets for electrical purposes, and, 
we believe, in mild steel, which are being sent to this 
country) Will you kindly ascertain for us the names and 
addresses of the American manufacturers of these electrical 


sheets, as we are 
Prospective Buyers. 
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BUSINESS NOTES. 


Electrical Wares Exported. 


WEEE ENDING Jung 26TH, 1900. | WEK ENDING JUNE 25TH, 1901. 
Aden .. aie ee -. Value £46 | Adelaide .- Value £220 
Alexandria .. 92 Alexandria .. 7 
Algoa Bay .. oe 302 Amsterdam .. oo 
Elec. fuses .. Teleg. mat. .. 
Archangel .. oo 105 Calcutta .. 1,336 
Azores | Cape Town... .. 1,868 
Bombay 50 Teleg. mat. .. 48 
Brisbane... as Chinie as 10 
Bnenos Ayres... 66 | Christiania. Teleg. wire 
Calcutta .. os Durban oe 466 
” Teleg. w.re .. 584 Teleg. apparatus 
Cape Town .. Fremantle .. os 
Colombo .. 890 Gibraltar .. 12 
Hamburg .. oo oe 20 Mauritius. Teleg. mvt. 41 
Hong Kong.. pe Melbourne .. 168 
Labuan. Teleg. mat. .. 615 Teleg. cable.. 1,023 
Mauritius .. ‘as North Atlantic. Teeg.cable.. 1,000 
Teleg. mat. 69 Penang 12 
Nagasaki. Teleg. cable.. .. 12,000 ” Te'eg. mat. 26 
Penang. Teleg.mat. .. Port Elizabeth .. 18 
Port -aid_ .. os 40 Port Said .. 42 
St. P t-rsburg. Teleg. mat. .. 80 Rio Janeiro.. 
Sharghai .. 298 Soanghai .. so. 498 
Teleg. mat. .. Singapore .. 83 
Singapore. Te'eg. mat... 66 Stockholm. Teleg. wire oo 
Syoney am o> Sydney " 26 
Townsville .. << oe 1,186 Yokohama. Teleg. cable 6,534 

Yokosuka .. oe oe os. 
Total £19,320 | Total te £14,787 


Foreign Goods Transhipped. 


Brisbane. Elec. apparatus Value £355 | New York. Elec. motors. Value £169 
Melbourne. Elec. goods a 93 
Sydney. Telephones -. 368 


Total v6 £816 


Annual Outing.—The staff of the Electricity and 
Public Lighting Department of the St. Pancras Borough Council 
went for its seventh annual outing to Clacton-on-Sea on Saturday, 
June 15th. <A party of about 70 spent a very enjoyable day. 


Bankruptcy Proceedings.— Henry George Massingham, 
electrical engineer, and managing director of the West of England 
Boot Supply Company, who had been in business in Exeter and 
Torquay, came up for examination at Exeter Bankruptcy Court on 
20th inst. Gross liabilities, £7,827 8s. 10d.; expected to rank, 
£2,689 13s. 4d.; estimated deficiency, £2,378 1s. 1ld. Causes of 
failure alleged were losses in connection with electric light under- 
takings, and moneys paid for and liabilities incurred on behalf of 
the Bout Supply Company. The examination was adjourned 
until next month. 

The public examination of C. A. Church, Hampstead Road, elec- 
trical engineer, trading as Hy. Conolly & Co., is arranged for July 
24th, at Carey Street, W.C. 

A meeting of creditors of G. F. Cook & Sons, of Bradford, was 
held on 18th inst. The failure was attributed to losses on contracts, 
and the Official Receiver will wind up the estate. 


Liquidations.—The Premier Electric Lamp Syndicate 
will meet at Liverpoolon August 13th, for hearing an account of 
the winding up from the liquidator, Mr. D. L. Chalmers. 

A meeting of the Aluminium Company will be held at 13, 
Abchurch Lane, E.C., on July 26th, to hear an account of the 
winding up proceedings from the liquidator, Mr. Percy 8. Court. 


Book Received. — “Science Abstracts” for June. 
London: E. & F. N. Spon, Limited. 2s. 


Catalogues and Lists—The Unbreakable Pulley and 
Millgearing Company, Limited, of Manchester, sends us a circular 
illustrating its adjustable swivel bearings, showing their employ- 
ment in several works. 

A list of the Pfliiger accumulator comes to hand from Dr. Pfliiger 
and Co., of Berlin. The batteries are in service for mechanically 
working organs, pianos, &c., also for medical and dental apparatus, 
portable lamps, wireless telegraphy, and other purposes. 

Messrs. J. E. H. Andrew & Co.. Limited, have forwarded to us a 
set of their latest catalogues and lists of the “Stockport” gas 
engines, which are made in sizes of from 1 to 250 effectiven.p. They 
have recently added important improvements, and are making a 
speciality of large power gas engines to work all kinds of gas. A 
note of some of the orders received is given in the catalogue. 
Another list, beautifully illustrated, describes the “ Stockport” gas 
engines exhibited at Glasgow. A pamphlet contains copy of a 
report by Messrs. Handcock & Dykes on a test of these engines, 
which are driving dynamos at Messrs. Harmsworth’s printing works 
at Gravesend. The plant there consists of three ‘T” size engines of 
80 B H.P., each driving, by Tullis’s link belting, a Mavor & Coulson 
Sayers-wound dynamo. Two Dowson gas producers are also 
employed in connection with this installation. 

A li-t of Averly’s electric self-lifting pulley blocks, electric 
travelling pulley blocks and auto-conveyors comes to hand from Mr. 
T. Veasey, of 5, Copthall Buildings, E.C., who is the sole repre- 


sentative for the U.K. of Mr. George Averly, of Lyons. The 
blocks are recommended for electric power station service. 

The International Electric Company send us a circular of their 
“servant's moraing call.”, The annunciator is fixed in the mistress’s 
room, and the closed circuit push in the servant’s room. By 
pulling up the flap, contact is made inside the small box, and the 
bell continues ringing until the circuit is interrupted by the party 
at the other end pressing the closed circuit push. 

Lists of Ciceri Smith’s patent rapid-reading micrometers have 
come to hand from Mr. J. Ciceri Smith, of Hatton Garden, &c. 

The B.T.H. Company has issued three new lists as follows :— 
No. 98, Lever station switches; No. 99, Magnetic blow-ont auto- 
matic circuit breakers ; No. 100, Direct-current fan motors. 

The G.E.C. leaflet for June shows Robertson lamps, balancing 
coils for arc lighting, the “Queen” automatic torch for wiremen, 
and several other specialities. 

A price card of Conradty arc carbons has been issued by the Sloan 
Electrical Company, Limited. 


Changes in the B.T.H. Company.—lIn view of certain 
statements that have appeared in the daily Press, and in answer to 
numerous inquiries in regard to the same, the British Thomson- 
Houston Company inform us that the facts as reported are sub- 
stantially correct. As is well known, the British Thomson-Houston 
Company own the patent rights for Great Britain of the General 
Electric Company of New York, the Thomson-Houston and other 
companies, and, whilst the General Electric Company of New York 
have always been interested to a certain extent in the British Thom- 
son-Houston Company, they have now increased that interest, and 
purchased B.T.H. stock, formerly held on the Continent. This does 
not affect the holdings in this country, and, in fact, the purchase 
meets with the approval of the British shareholders. The works, 
now being built at Rugby, will be pushed to completion so that the 
manufacture of apparatus for the English market and export will 
be commenced as soon as possible. The board of the British Thom- 
son-Houston Company will be joined by Mr. C. A. Coffin, president, and 
General Eugene Griffin, first vice-president of the General Electric 
Company of New York, thus giving the General Electric Company 
of New York three directors out of a total of 13, Mr. W. J. Clark, 
the manager of the foreign department of the General Electric 
Company, already being a member. , 


Corliss Engines for Electric Traction.—F rom Messrs, 
Cole, Marchent & Morley, Limited, of Bradford, we have received a 
very pleasing and effective wall-card with a photo block of one of 
two vertical engines which they have recently installed for the 
Sheffield Corporation, and which are now working at their tramway 
generating station at Kelham Island. The firm are building to 
standard designs, horizontal and vertical Corliss engines, in two 
series of standard sizes, and these are now in successful operation in 
different parts of the country. 


Institution of Junior Engineers.—We have received 
the volume containing record of the itransactions of this growing 
Institution for the year 1899—1900. It is edited by the enterprising 
secretary, and published at 47, Fentiman Road, S.W., at 10s. 6d. 
The present volume is No. 10, and deals with the work of the 
19th session, its contents including the following among other 
papers:—‘‘ Arc Lamps and Are Lighting,” by H. G. Cotsworth; 
“ Balancing of Engines,” by W. E. Dalby ; “ A Short Review of the 
Motor Car Industry,” by Basil H. Joy; the Hon. C. A. Parsons’s 
presidential addeess; “‘ Wireless Telegraphy,” by R. P. Howgrave- 
Graham. Visits to works of electrical and engineering interest both 
in London and the provinces are recorded, and details of the 
different installations are included. The secretary, Mr. Walter T. 
Dunn, desires us to announce that the address of the Institution on 
and after July 1st will be 39, Victoria Street, Westminster, rooms 
having been taken there on the first floor for offices, reading-room, 
library, &c. 


The Joel Motor.—On Friday last at the works of 
Messrs. Henry F’. Joel & Co., at Wilson Street, some tests were made 
of their new electric carriage motor. Our illustration shows a 2- 
u.P. Joel electric motor, weighing only 112 lbs., specially designed 


\ 
\ 
\ 


for propelling road carriages, driving a 2-Kw. (type 3) dynamo, 
weighing over 5 cwt. The speed, load and direction of the motor 
was varied, and the motor was, we understand, shown to run with 
fixed brushes, without the slightest sign of a spark or heating. Tae 
motor was run with 60 amperes and 32 volts at 500 revolutions per 
minute, and drove the dynamo at 1,100 revolutions to give 60 volts 
20 amperes, or with the loss in dynamo over 2 B.H.P. at the motor. 
The motor runs free with 8 amperes and 32 volts; this shows an 
efficiency of 90 per cent. Any progress in electromobiles is 
gratifying. Much depends upon the reduction of weight, and 
increase of efficiency in the motor, at such a slow speed, taken with 
reduced weight and increased output in the batteries. It is thought 
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that this motor is probably the lightest weight, taking power and 
speed into account, yet made. The motor is an 8-pole shunt 
wound with internal fields, and an external armature. The axle is 
revolved in end bearings, and the whole is enclosed in a water and 
dust tight case. A comparison of the sizes of the motor with the 
dynamo can be made from the illustration. We are informed that 
one of the experiments was unique; with 30 amperes through the 
armature, which was revolving, the fields were cut off, and there 
was no sparking. It was also overloaded to 90 amperes, and the 
fields weakened to one-half without any stress or sparking, and 
these tests proved the motor to be specially suitable for the rough 
and varied use required of it, in a motorcar. Messrs. Joel & Co. 
also showed their electric voiturette (‘The Brighton car”), upon 
which these motors are used, and the Rosenthal batteries for 
driving the car. 


The Kensington and Notting Hill Works.—In our 
first instalment of the description of the Kensington and Notting 
till Company’s joint works in last week’s issue, we omitted to say 
that although the alternators are supplied by the Maschinenfabrik 
Cerliken, the General Electric Company-(1900), Limited, were the 
contractors. 


Private Bills.—The Yorkshire Electric Power Bill 
passed its third reading in the Commons on June 20th. 


Summer Holidays.—No. 2 of a series of local guides, 
issued by authority of the L. and S.-W. Railway, gives some par- 
iiculars of the Bude, Clovelly, Boscastel, Tintagel and district, 
vhich may be of use to some whose thoughts are now bent on 
-ammer holidays’ arrangements. <A few of the chief features of 
his very attractive part of the country are illustrated. 


Trade Announcements,—The Improved Electric Glow 
“amp Company, Limited, is removing on July 1st from 103, Queen 
Victoria Street, to 7, Great Newport Street, St. Martin’s Lane, W.C. 
This removal is due to the company’s inability to renew the lease 
‘now terminating) of the old premises, and to the large increase of 
ousiness in street lighting and other departments which will make 
the concentration of offices and works upon larger premises an 
advantage. In future the company will confine itself exclusively to 
the trade. It will continue to make a speciality of electric lamps 
as heretofore, and of street lighting and all fittings and work in 
connection therewith, but in addition will have an extensive show 
and large stocks of motors and other electrical accessories of all 
descriptions. Several new lists are in course of preparation. 

Mr. James Moss bas commenced business as an electrical and 
mechanical engineer and engineers’ agent at Tower Chambers, 
Brown Street, Manchester. 

The Fuller-Wenstrém Electrical Manufacturing Company have 
opened a factory at Haunch of Venison Yard, Brook Street, W., for 
the manufacture of their well-known motors, of which a large stock 
is kept. The company also stock a considerable number of 
machines complete, ready for winding to any given specification. 
A certain portion of the factory has been set aside for repair work 
of every description. The company have just brought out a new 
price list of their single-phase induction motors, giving electrical 
and mechanical data re same, curves showing starting torque and 
current, also details of starting devices. 


Wages of Engineers.—At Tuesday’s L.C.C. meeting the 
Finance Committee stated that by an agreement between the 
London and District Association of Engineering Employers and 
the Amalgamated Society of Engineers the rates of wages of work- 
men in the engineering trades had been increased 1s. a week, or 
4d,.per hour (according to the custom of the firm concerned), as 
from May 11th last. On the recommendation of the Committee it 
was decided to increase the Council’s rates of wages as follows:— 
Brass finishers, coppersmiths, turners, fitters and erectors, mill- 
wrights and smiths, from 8d. to 9}d. per hour; pattern makers to 
94d. ; and borers, slotters and planers from 8d. to 94d. per hour. 


ELECTRIC LIGHT AND POWER NOTES. 


Abercarn,—The Electrical Committee recommended that 
before proceeding further in the matter of the supply of electricity 
for the Abercarn urban district the Council should endeavour to 
ascertain whether the Newbridge and Abercarn Gasworks Company 
were prepared to enter into negotiations for the sale of their works. 
The Risca D.C. proposes taking a similar step with regard to the 
Risca Gas Company, and if these negotiations fall through, 
resin the two Councils will consider a joint scheme of electric 
ighting. 


Aberdeen.—A Council deputation has been round about 
the provinces seeing what other towns have done in the way of 
refuse destructors. Paisley, Darwen, Bradford, Sheffield and 
Liverpool, also Whitechapel, Fulham, and two other London 
districts were visited. Sites are being considered for the proposed 
Aberdeen destructor. 


U.D.C. is to apply for a provisional 
oraer, 

Asylum Lighting.—An electric light and power installa- 
= been decided upon for the Stone Asylum, Bucks, ata cost of 


Barnstaple.—The T.C. is to borrow £27,000 for electric 
lighting, and has decided on a site for works. 
Bath.—Last week the Council confirmed Mr. Teague’s 


appointment as electrical engineer at £350 per annum, and resolved 
to pay £25 towards his removal expenses from Paisley to Bath. 


Bournemouth.—Negotiations with the electric light 


* company for purchase of their undertaking are still proceeding. 


The Council has informed the company that it cannot materially 
increase the offer already made. 


Brierfield.—The Colne Town Council has objected to 
its electrical engineer, Mr. A. G. Cooper, supervising the erection 
of the Brierfield electricity plant. 


Bury.—The annual report of Mr. 8. J. Watson, engineer 
and manager of the electricity works, for the year ending March 
31st, 1901, states that the number of consumers at end of March 
was 254, as against 41 at March 31st, 1897, and that the number of 
8-c.p. lamps connected with the works was 18,559, as against 2,481 
on March 31st, 1897. The number of units sold during the year, at 
various prices per unit, was 261,247, as against 213,395 during the 
previous year. The maximum load in kw. was 223°7, and the load 
factor was 134 per cent., Mr. Watson observing that the increase in 
the load factor was satisfactory, as it showed that the maximum 
load had been used for an average of 3 hours 20 minutes per day, 
compared with 3 hours only for the previous year; and that this 
improvement was principally due to the extended use of the supply 
for power purposes. Considerable additions which have been made 
to the plant during the period, and the total capacity, after an 
allowance for spares. is now 14,600 8-c Pp. lamps alight at once. The 
application of motors for driving machinery was making steady 
progress, an impetus having been given to the demand by the 
decision of the committee to let motors on hire. The number of 
motors now connected with the works was 29, equal to 98 H.p. The 
generating cost amounted to £2,607, which was equal to 2°40d. per 
unit, as agaiust £1,595, equal to 1°79d. per unit for 1900, and £1,089, 
equal to 2°26d. per unit for 1899. The total. revenue during the 
year under review was £4,257, which was equal to 3°91d. per unit. 
In the previous year the figures were £3,582 and 403d. per unit, 
and in 1899 £2,160 and 4°47d. The loss this year amounted to £657, 
as against a protit of £184 in 1900, and g loss of £336 in the year 
before that. The revenue for the year, Mr. Watson poiuts out, 
showed an increase of £675, or 19 per cent., but the costs, unfortu- 
nately, owing to exceptionally adverse circumstances, had also 
increased by £1,516, or 44 per cent. The priucipal items of increase 
were coal, £244; repairs, £336; rent, rates, and taxes, £145; aud 
bank interest, interest on loans, and sinking fund, £504. The high 
price of fuel had necessitated an additional expenditure of £175, 
the average price paid being 12s. 6d. per ton, compared with 9s. 64d. 
for the previous year. The quantity of fuel used per unit sold had 
been reduced 8 per cent., owing to greater economy in the running 
of the works, with the larger output and better load factor. An 
expenditure of £5,586 had been made on capital account during the 
year, and the total outlay was now £46,300. In conclusion, Mr... 
Watson expresses the opinion that a substantial increase in revenue 
might be anticipated during the current year, but that there should 
be but a small increase, if any, in the generating costs. 


Cardiff.—It having transpired that the Electric Lighting 
Committee is spending money on capital account without the 
necessary loan authority, the Committee has requested the engineer 
to prepare specifications and estimates for necessary immediate 
further expenditure, so that covering loans may be applied for. 


Carmarthen.—The Gouncil has decided not to adopt the 
electric lighting scheme without a guarantee of at least 300 con- 
sumers. 

Central Africa.—The Edinburgh Evening News says 
that the Heriot-Watt College, through Prof. Bailey and Mr. A. S. 
Chalmers, one of its students, is taking part in a movement to 
supply electric plant for lighting and power to the Livingstonia 
Mission. The plant is being prepared partly in this country and 
partly in Switzerland, and Mr. James Stevenson, Glasgow, and 
others had supplied £4,000 to carry out the scheme. Mr. Chalmers 
goes out ina month or two with the plant. There isa fine water 
power on the high uplands above Florence Bay to generate elec- 
tricity enough to supply 600 lamps of 6 c.P. each and to give power 
for motors to drive a brick-making machine, a flour mill, a pueumatic 
hammer, an iron-turning lathe, wood-working machiues, and a 
printing préss. Native labour is very scarce in the district. 


Cheltenham.—The T.C. has applied to the L.G.B. re 
a £25,000 electric lighting loan. 


Clydebank.—Mr. Barr has reported to the T.C. on the 


refuse destructor proposal. 


. Croydon.—The Electricity Committee advised that 
energy for power purposes be supplied on the maximum demand 
system at 7d. and 1d. 

Deal and Walmer.—The Deal and Walmer D.C.’s 
propose applying for a joint prov. order, and spending £25,000 
upon electricity works. 

Dublin.—A motion was made before Mr. Justice Boyd, in 
King’s Bench Division, Four Courts, Dublin, on Wednesday, in the 
matter of Stewart v. The Irish Independent Company. The 
motion was on behalf of Messrs. J. and W. Stewart, contractors, of 
Belfast, for discovery of documents. The action is being brought 
for £5,000 damages for libels published in the Daily Independent 
and the Evening Herald, articles having appeared in these papers 


. 
The ‘ 
their 
ress’s 
_ By 
the 
s:— 
uto- 
cing 
nen, 
loan 
r to 
her 3 
ork 
nd 3 
and 
se 
i, : 
‘ks, 
the 
rill 
ad 
nd 
ny 
tk, 
ric 
's. 
f 
of 
to 
a) 
in 
=. 
| 
2 
; 
he 


“1106 


“THE ELECTRICAL REVIEW. 


[Vol. 48. Wo. 1,231, 28, 1901, 


gravely reflecting upon the way the work on the gencrating station 
for the electric lighting of Dublin was being carried out by plaintiffs. 
Judge Boyd made the order sought. 

The Blackrock U.D.C. has asked the Lighting Committee whether 
the Dublin Corporation would supply electricity for lighting their 
district. The Committee says that if required it will be able to do 
so as soon as the Pigeon House plant is ready, that is within a little 
over 12 months. 


Ealing.—The D.C. has postponed the question of free 
wiring for the present. A business manager is to be appointed. 
Tests of mechanical stokers using nuts, as against ordinary hand- 
stoked boilers using hard Welsh, are to be made. 


East Middlesex.—The cost of the joint promotion by the 
Tottenham, Edmonton, Enfield, Southgate ahd Wood Green Dis- 
trict Councils of the East Middlesex Electricity Bill amounted to 
£1,205 17s. 8d. The Bill had to be dropped because Edmonton and 
Enfield voted against the scheme. The Councils held a conference 
at Wood Green this (Friday) evening to consider the new position 
of affairs. Among the members of the Edmonton Council there is 
a difference of opinion as to the advisability of doing anything 
further in the matter for the present. 


Eston.—The U.C. will support the Cleveland and South 
Durham Electric Power Bill in the House of Lords, because it will 
obtain better terms of supply than would have been the case under 
previously proposed arrangements. 


Falkirk.—The T.C. last week considered a proposal by 
Messrs. Crompton & Co., Limited, to lease the Town Council’s 
power under their electric lighting order. After discussion, a 
Committee was appointed to visit a number of towns and to wit- 
ness the working of combined electric lighting and refuse 
destructors. 


Gloucester.—At Tuesday’s meeting the Council con- 
sidered the financial statement of the first year’s operation of the 
electricity works. The amount of the loans authorised was £52,875, 
of which £10,000 had been borrowed at 2? per cent. and £283 8s. 
repaid out of revenue ; leaving £42,875 sanctioned but not borrowed. 
The capital expenditure totalled £54,384 4s. 5d. The revenue 
account for the 84 months ending March 31st last showed a total 
expenditure of £1,691 1s. 8d.—(generation of electricity, £1,008 
18s. 1d. ; repairs and maintenance, £272 11s. 9d. ; rates, taxes, &c., 
£125 5s. 6d.; management expenses, £233 19s. 8d.)—and receipts 
amounting to £3,050 16s. 7d.—ordinary consumers, £2,275 3s. ; 
street lamps, £681 4s. 7d.; less discounts, £57 4s. 5d.; rental of 
meteis gnd-free wiring rental, £76 12s. 8d. ; and hire of buildings 
and plant for testing machinery, £75. There was thus a balance on 
revenue account of £1,359 14s. 11d., against which had to be placed 
interest on £10,000 loan, £203 7s. 1d.; and bank interest, 
£936 1s. 7d.; leaving a balance to be carried down of 
£220 6s. 3d. Deducting the last named amount from the 
one year’s repayment of loan £283 8s., there remained a balance to 
be carried forward to the next account of £63 1s. 9d. The interest 
on loan and bank interest carried to the date of the opening ofthe 
works, wmounting to £627 1s. 4d., was carried forward to a suspense 
account. The quantity of electricity generated in Board of Trade 
units was 188,334, of which 177,834 were sold—44 public lamps 
54,042, and private consumers by meters 123,792; the quantity 
used on the works being 10,500. Total maximum supply demanded, 
223 xw. The resident engineer, Mr. W. J. Bache, made a report for 
the period from the opening of the works on July 19th, 1900, to the 
end of March, 1901. In the course of it he pointed out that the 
excess expenditure over the amount sanctioned was largely accounted 
for by the extensions which had been made to the public lighting, 
and additional mains. The revenue expenditure was satisfactory. 
With regard to the cost of generating, omitting the expenditure on 
trimming and repairs to the public street lamps, the cost per unit 
sold was 2°07d., which was a good result for the first year. Since 
the opening of the works the number of consumers had steadily 
increased, and if the committee could see their way to make some 
reduction in the price the increase would be large. Assuming some 
reduction, it might be reasonably estimated that the output for the 
current year would be: private lighting, 270,000 units; public 
lighting, 83,000 units. The cost for generating that number of units 
would probably be £2,400. To that must be added the sum 
necessary to provide for interest’ and repayment charges, which 
the accountant had stated would amount to £2,400. It would, 
therefore, be necessary to earn a revenue of at least £4,800 
before the undertaking would yield a profit. Assuming that 
the Committee decided to make a reduction in the price, Mr. Bache 
felt confident that the total revenue would considerably exceed that 
sum. The Committee would be fully justified in reducing the 
initial price in the maximum demand scale from 7d. to 6d. per unit, 
retaining the second price at 2d. per unit. On that basis they esti- 
mated the total revenue would be £5,300, taking the generation 
costs, interest and repayment charges at £4,800, leaving a net profit 
on the year’s working of £500 to set against the sum of £627 carried 
to the suspense account. 

The Committee recommended that the initial charge be reduced 
from 7d. to 6d. per unit as from June 30th, and also, on the 
suggestion of Mr. Bache, that a month’s free supply be granted to 
new consumers who complete their installations and commence to 
take a supply of electricity before August 31st. 


Grays.—Out of 32 applicants, Mr. E. D. Long, of 
— been appointed resident electrical engineer by the Urban 
ouncil. 


Guildford.—The litigation between the Guildford Elec- 
tricity Supply Company and the Corporation, reported on p. 1050 
of the REvIEw last week, has come to an end. The Corporation hag 
cone to terms with the company. It has agreed to bear the expense 
of relaying the company’s cable over the whole length of the new 
bridge, and to pay an agreed sum for the company’s costs in the 
action. 


Heckmondwike.—The U.D.C. has appointed Mr. George 
H. Carter, of St. Helens, resident electrical engineer. The Council’s 
works are now in course of erection and are nearing completion, 
The laying of the mains will probably be commenced in August. 


India,—Jndian Engineering says that the programme of 
the Supreme Legislative Council for the season has not yet been 
settled, “but probably the Bill dealing with the supply of elec- 
tricity in India will be included in the forthcoming legislation.” 


Ireland,—Amongst the orders made this week by Mr, 
Campion, were those authorising the local authorities at Blackrock, 
Dungarvan, Kildare:and Waterford to supply electricity within 
their several areas. There was no opposition at this stage to any 
of these, and the Bill confirming provisional orders will shortly be 
before the House for second reading. 


Kendal.—It is hoped to get the electricity works com- 
pleted by Christmas. Mr. T. N. Rilson who has been appointed 
resident ‘electrical engineer, and has designed the plans for the 
installation, is superintending the erection of the works. — 


Llandudno, — Last week the Electrical Committee 
reported that the engineer had notified that it was necessary to 
proceed with the laying of the new feeder cables. Tenders had been 
received for the work, and a special meeting had been held to con- 
sider the tenders, but the committee had not been able to enter very 
minutely into them. The engineer had also reported that the 
money expended over and above the amount of the loan received 
for electrical purposes was £1,624. He estimated the probable 
amount required during the next two years for the extension of 
cables, service meters, &c., at £2,000. The committee resolved that 
the estimate, together with the plan submitted, be approved of, and 
that application be made to the L.G.B. for sanction to borrow the 
sums of money mentioned, amounting to £3,624. The committee 
was empowered to put the work in hand. 


London.—Stepnrey.—At a recent meeting of the Borough 
Council the Finance and Parliamentary Committee presented a 
report that their attention had been directed to the great delay in 
proceeding with the extension of the electric lighting undertaking, 
owing to the fact that the L.C.C. had not yet sanctioned the 
Council’s applications for their consent to borrow the necessary 
capital. The Committee were informed that the delay in obtaining 
the London County Council’s sanction to the loans applied for was 
owing to the fact that the Council would not sanction loans for 
laying of mains unless full particulars of the size, position and length 
of the mains, and the number of connections, &c., are submitted to 
them, and this information it is impracticable to supply until after 
the mains are laid, and this Council’s bye-law No. 29 prohibits any 
work to be paid for out of capital being proceeded with until the 
consent of the sanctioning authority to the borrowing has been 
received. The Committee therefore recommended that an addi- 
tional paragraph should be added to this bye-law so as to enable the 
Electric Lighting Committee to proceed with the laying of house- 
service mains and other connections to existing mains without 
waiting for the consent of the London County Council to the 
borrowing of the necessary capital. The report and recommenda- 
tions were adopted. 

GREENWICH.—In view of the application of the City of London 
Company, Limited, for a prov. order to supply energy throughout 
the borough, the Borough Council has referred to the General Pur- 
poses Committee to consider the whole question of electric lighting 
of the borough. 

Hackney.—The Council’s electricity works are expected td be 
supplying energy to the new Empire Theatre, in Mare Street, by 
October 1st. The station buildings are three parts finished, and the 
plant is now being laid down. 

IstinaTon.—It is proposed to hold an electrical exhibition in 
October, to push the electricity supply business with the public. 


Mandalay.—A scheme for lighting the streets electrically 
has been placed before the Municipal Committee by Mr. M. F. 
Kindersley, agent to the Burma Electric Works Syndicate, Limited, 
19, Ashley Place, Victoria, London. The Committee resolved that 
the syndicate be asked to light a certain portion of Mandalay as an 
experiment in order to judge of a efficiency of the light which 
the syndicate proposed in their scheme. The company proposed to 
instal 20 2,000-c.P. arc lamps and 595 16-c.p. incandescent lamps. 
The cost to the municipality would be Rs. 49,110. 


Midsomer Norton.—Mr. A. H. Preece has reported on a 
joint electric supply scheme for the Midsomer Norton and 
Radstock District Councils. The scheme provides for 98 public 
lamps in Midsomer Norton, and 67 in Radstock. Allowance is also 
made for 2,500 private lamps of 8 c.p. The site proposed is at Old 
Welton Colliery, midway between the two districts. It is suggested 
that the mains should be carried overhead, the poles being also used 
where necessary, as lamp-posts. 


Newark.—A L.G.B. inqu'ry re £30,000 electric light- 
ing loan was held on 19th inst. Mr. Vesey Brown gave details of 
the scheme. 


(Continued on page 1115.) 
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THE KENSINGTON AND THE NOTTING 
HILL COMPANIES’ JOINT ELECTRICITY 
WORKS. 


(Concluded from page 1069.) 
THE engine house measures 126 ft. long x 45 ft. wide 
and 49 feet high to the ridge of the roof; the side walls 
are 27 ft. high, and the travelling crane gantry 28 ft. 6 in. 
high. 

The walls are faced with special leadless white glazed 
bricks, made by the Shaw’s Glazed Brick Company, of 
Whitebirk, Lancashire; a brown dado and black line is 
formed with the same make of bricks to a height of 6 feet 
above the floor. 

The machinery foundations are of concrete, and the floor 


The two large sets consist each of an 825-1.H.P. three- 
crank, triple-expansion and condensing Willans engine of 
the 3 T size, coupled to a three-phase Oerlikon inductor 
alternator of 550-KW. output (80 amperes per phase and 
5,000 volts) at 45 cycles, 270 revolutions per minute. 

Each engine is fitted with its own Korting ejector con- 
denser supplied with water from the overhead tank in the 
boiler house. The discharge is taken to a 20-in. bore cast- 
iron pipe in a trench at the back of the engines ; this pipe 
passes under the pumps used for the cooling sprays, and 
then on tothe pond. An exhaust pipe to atmosphere is also 
provided for each engine, the discharge being taken up to 
the roof. 

The engines are lubricated on a new system (patented by 
Mr. Miller), by which the quantity of oil used is reduced to 


GENERAL VIEW OF ENGINE Room. 


is of concrete covered with a wood block flooring (maple). 
The machinery consists of the following sets, of which we 
give several illustrations :— 

Exciters—Two Willans-Parker steam dynamos ; engine, 
F F size., triple-expansion and condensing, two cranks, 
65 LH.P.; dynamos 100 volts x 400 amperes (40 Kw.) 
450 revolutions per minute. 

One 60-KW. motor-generator, made by the Maschinenfabrik 
Oerlikon, Switzerland, consisting of a 5,000-volts three- 
phase motor, driving a 100-volts x 600 amperes dynamo. 

(enerators.—There are five generating sets. The three 
smaller sets consist each of a 575-1.H.p. three-crank, triple- 
expansion and condensing Willans engine, of the 3 R pattern, 
coupled to a three-phase Oerlikon 330 kw. inductor alter- 
nator. The frequency is 45 cycles per second, at 300 
revolutions per minute, and the output 50 amperes in each 
phase at 5,000 volts. 


about one-tenth of that generally required ; this is a great 
consideration where the condensed steam is used again as feed 
to the boilers. The lubricant is pure powdered graphite mixed 
with a small quantity of cylinder oil to form a thick paste. 
The oil is required to prevent the internal parts of the engine 
from rusting and becoming damaged by the moisture in the 
steam. This mixture is put into a grease lubricator (made 
by Messrs. Snowdon & Sons, Millwall) such as is used for 
forcing grease along pipes to the bearings of engines. The 
piston of the lubricator is foreed down by means of a worm- 
wheel and worm geared to a ratchet wheel, the ratchet of 
which is given a reciprocating movement by a speed 
reducing gear driven by belt from the crankshaft. The 
speed is set so as to give one drop per minute to the engine, 
the graphite being fed through small copper pipes. One 
of these lubricators will last for two months without refilling. 


An electric motor-driven crane, made by Messrs. Marshall 
F 
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Fleming &' Jack, of 20 tons capacity, with a span of 
44 ft. and a travel of the whole length of the engine house, 
has been provided for erecting the plant. 

The switchboards were designed by Mr. Miller, and 
are of novel construction; they were supplied by Messrs. 
O. Berend & Co., Ltd. They are in five separate sections, 
and consist of the low pressure board for the exciters, lighting, 
power and charging accumulators ; the panels for the three 
330-KW. alternators and the motor-generator ; the panels 
for the trunk mains to the Notting Hill Company’s district ; 
the panels for the two 550-Kw. alternators ; two spare 
panels for extensions ; and the panels for the trunk mains to 
the Kensington Company’s district. 

In designing the switchboards for the extra high-pressure 
current an endeavour has been made to render them safe 
from accidental contact with any “live” part. On the 
front of the panels and exposed to view are the instruments 
and switch-handles. The dials of the instruments are seen 
through holes cut in the marble panels ; the glass covering 


known lightning arresters at the instant of break. The are 
rapidly travels up the horns until the gap becomes too 
long for it to be maintained, when it quietly breaks. One 
of the horns is made of a non-arcing metal (zinc) to 
accelerate this action. 

The fuses are provided with similar horns, so as to be 
available as switches in case of urgent necessity ; the fuse 
wires pass down inside a porcelain tube, and are composed of 
Britannia metal. These details are shown by the illustrations 
herewith. 

The bus bars form a ring main, with several dividing 
switches, providing for various separate combinations of 
generators and mains. 

The insulators used for carrying the bus bars, switches, 
fuses, &c., have all been tested up to 20,000 volts. The 
cables have been tested up to 10,000 volts for half-an-hour 
to earth and half-an-hour between each of the cores. These 
cables are of the “ clover leaf” pattern, each of the three cores 
having a cross-section of 0°15 sq. in. ; they are insulated 


Let hey 


the dial is the only part that can be touched, and this is 
surrounded by a metal ring connected to earth. 

The handle of the 3-pole main switch is also earthed ; 
the other switches and handles for the exciting circuit are 
low pressure (100 volts). It will be seen that no shock can 
be received at the front of the boards. At the back of the 
hoards the iron framework is formed into cages, one for each 
panel, and provided with lock-up iron doors, so that it is 
possible to go into the space at the back of the boards and 
look at the apparatus, but not to touch it. The switches 
and bus bars overhead have similar ironwork guards, to pre- 
vent anyone from reaching uptothem, In the event of any 
of the apparatus at the back of the panels requiring 
adjustment, it is the duty of the engineer-in-charge to cut off 
the current from the particular panel by means of the main 
switch, and thus render the parts “dead,” and to lock up 
the main switch before opening the doors of the cage to 
allow anyone to enter this section. Work can then be 
carried out although the adjoining panels may be “alive,” 
because these are not accessible, owing to the iron and wire 
partitions. 

The high pressure switches are three-pole, and the parts 
are so shaped as to constitute horns like those of the well- 


View oF Har OF THE ENGINE Room. 


with prepared paper, laid up together, lead-covered and taped. 
They were made by the British Insulated Wire Company, of 
Prescot. They are drawn into Doulton’s earthenware 
casings, these casings being surrounded with 6 in. of cement 
concrete. Under the switchboards they are laid beneath the 
floor of a cable subway constructed the whole length of the 
engine house, the subway measuring 6 ft. x 4 ft.; the 
mains then pass out underground, and are carried under and 
across the lines of the West London and the Hammersmith 
and City Railways into Hunt Street, and then away to the 
two companies’ districts. Ten out of 12 cables have been 
drawn in, each having a capacity of 1,000 KW.; these are 
laid in duplicate to each transformer sub-station. 

At each trunk main panel a three-phase Thomson watt- 
hour meter, with indicating needle to show the load in kilo- 
watts, is provided for recording the energy supplied to the 
sub-stations. 

The switchboard instruments, both ampere and voltmeters, 
are mostly of Hartmann & Braun’s hot-wire pattern, 


supplied by Messrs. Johnson & Phillips; there are 
also Kelvin electrostatic voltmeters, and large dial 
voltmeters worked through step-down transformers. 


The latter also supply the synchronising gear (lamps 
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and voltmeters) ; the synchronising voltmeters have two 
needles and two scales, one above the other, one scale 
showing the bus bar pressure and the other that of the 
incoming alternator. 

The exciter regulating resistance switches have 50 con- 
tacts, giving a small variation of the exciting current for 
each step. 

A 30-Kw. step-up transformer from 5,000 volts to either 
7,500 or 10,000 volts is used for testing the insulation of 
the alternators or mains. 

A set of 56 cells of 600 ampere-hours capacity, made by 
the Hart Accumulator Company, has been provided for the 
exciting and lighting circuits. 

The workshop which adjoins one side of the engine house 
is provided with large and small lathes, drilling machine, 
screwing machine and other tools for carrying out repairs. 
Railway lines are brought into the workshop, and a 10-ton 
overhead traveller is provided for unloading goods. This 
arrangement allows of unpacking goods and getting rid of 
the dust and dirt before the goods are taken through the 


SvuB-sTaTIon, GENERAL View (Front). 


large doors into the engine house. In an outbuilding a 
—— shop is provided with the usual forge and 
ools. 

On the first floor are the offices, consisting of clerks’, 
engineers’ and drawing oftices, board room, stores, lavatories 
and bath room, as well as the accumulator room. 

A complete set of apparatus has been provided for testing coal 
and for boiler trials. It consists of a 2-in. size high pressure 
water meter (Schonheyder’s), weighbridge for the coal, dasy- 
meter for measuring the CO,, draught gauge, pyrometer, and 
Thompson calorimeter. 

The various sets of plant were put into use as soon as they 
were erected and ready to run. Both companies have been 
receiving power from Wood Lane vid their transformer 
stations since the end of last year. No hitch or breakdown has 
occurred, which speaks well for the plant and the care taken 
with the erecting ; it must be remembered that the build- 
ing operations were still in progress at the time. Such use 
of the plant would not have been possible with open type 
engines, on account of the dust, &c., getting into the 


bearings. 


ALBERT VAULTS TRANSFORMER STATION. 

The Kensington and Knightsbridge Company has been 
peculiarly favoured by fortune in respect of its transformer 
station, At the back of the Albert Hall, beneath the 
terrace upon which stands the statue of the Prince Consort, 
there is a series of roomy vaults, but little below the level of 
the ground outside, and fairly well lighted by windows ; 
these were rarely, if ever, made use of prior to the advent of 
the transmission scheme, and they were excessively damp 
and dirty. Negotiations were opened for a lease of the 
vaults, and were brought to a successful issue. It was 
stipulated that the windows should be double, and that they 
should be permanently closed, to prevent the escape of 
objectionable sounds, and for the same reason ventilating 
shafts were prohibited. Some difficulty therefore arose in 
ensuring adequate ventilation, but this was eventually over- 
come by means of a large “Sun” electric fan, forcing 
fresh air undera slight plenwm into the vaults, whence it 
escapes by various scattered outlets. In order to dry the 


vaults hot-water pipes were erected round the walls. 


The site of the station is peculiarly convenient, being 
practically midway between the two generating stations at 
Kensington Court and Knightsbridge, und near the centre 
of the area of supply. 

The company entered into possession of the vaults! in 
April, 1900, and in the short space of six months from 
that time the machinery was put in operation, and has 
been running ever since. From our illustrations it will be 
seen that the arched roof is carried upon steel girders and 
columns, the latter being set rather close together; owing to 
the restricted head-room, and to the veto against fixing any- 
thing whatever to the columns, it was impossible to instal a 
travelling crane, so that the whole of the equipment had to 
be got into place and erected by hand, a difficult and tedious 
operation. As the stator rings of the induction motors were 
each cast in one piece, and were assembled with their lami- 
nated cores before delivery, they were very heavy, and 
troublesome to handle; the work, however, was successfully 
carried out by Mr. C. L. Lichtenberg, under the direction of 
Mr. Miller, and the supply has been maintained without a 
hitch from the first day of running. 
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The preserjt equipment of the station, as shown in our 
illustrations, consists of three motor-generators of 300 Kw. 
each, two of 180 kw., and one of 100 kw. Each of these 
sets consists of a 5,000-volt three-phase induction motor 
coupled to an eight-pole dynamo and runs at 380 revolutions 


There is room for three additional 300-Kw. sets in the 
space at present taken into service; the foundations for 
these are already put down, as shown in one of our views. 
After these have been installed, there remains a second 
vault, equal in size to that now in use, which is in the 
meantime occupied by the mains depart- 
ment, but will be equipped with transform- 
ing plant when the need arises. 

The four high-pressure cables from the 
generating station enter the transformer 
station just below the roof, as shown in 
our view of the high-pressure switch- 
board, and are brought down the wall to 
B.LW. joint boxes in which they are divided 
and coupled to separate cables. The latter 
are insulated with vulcanised rubber, and 
were supplied by Messrs. W. 'T. Henley’s 
Telegraph Works Company, Limited, These 
cables are carried underground to the high 
pressure switch gear, which is exactly similar 
to that at the generating station. Our view 
of the high pressure board shows clearly 
the arrangement of the bus bars; these 


SUB-STATION, GENERAL VIEW (Back), 


per minute, except in the case of the 100-Kw. machine, 
which is six-polar, and runs at 420 revolutions per minute. 
The induction motors are of the Oerlikon standard 
pattern, having wound rotors, provided with slip-rings for the 
insertion of resistance in the secondary at starting. When 
full speed is attained, the winding is short-circuited by 
means of a switch, which is brought into play by a forked 
lever and a sleeve sliding on a feather ; the brushes are then 
removed from the slip rings. These details are clearly 
seen in our view of the motor-generator which is installed 
in the generating statior. 
The whole of the high- 


consist of copper tubes, which were adopted 
in preference to strip for the sake of rigidity, 
and form three complete rings, divided by 
disconnecting bars into four portions, each 
of which can be used independently of the 
rest. Normally they are coupled up so as 
to form two sets. As shown, the bars are 
carried by porcelain insulators fixed to the 
wall by means of brackets. The whole of 
the gear on the front of the board is connected 
with earth, so that it is impossible to receive a shock. Red 
and blue paper discs cemented to the respective panels serve 
to indicate to which section of the bus bars any individual 
main or motor is connected. 

From the switchboard, a set of Doulton casings having 
12 ducts, is laid under the floor to the various induction 
motors ; the three cables leading to each motor are laid up 
together with a lay of about one turn in 10 ft., and drawn 
into one of the ducts. 


pressure winding and the 
termina!s are securely 
cased in, and the frames 
of the machines are 
earthed, so that it is 
impossible for the attend- 
ants to receive a shock. 

The clearance between 
the rotor and stator of 
the motors is only about 
15 mm. ; stout brackets 
extend from the stator 
frames to the bearings 
to ensure rigidity. 

The generators have 
cast-steel yokes, divided 
horizontally, with separate 
field magnet cores bolted 
to them. The bobbins 
are wound without flanges, 
and are arranged for 
separate or shunt excita- 
tion. The pole faces are 
rounded at the corners 
and slightly chamfered off 
at the edges. The arma- 
tures of the large dy- 
namos are barrel-wound, 
while in the case of the 


smaller sets evolute end 
connections are used. In 
all cases the brush-gear is 
carried by the outer bearing, and copper gauze brushes are 
used, with one carbon brush in each set. All of the direct 
current generators are wound for 220 volts. One of our 
views shows one of the 300-KW. motor-generators in posi- 
tion at the transformer station. 


EXCITERS. 


The direct current mains from the dynamos are similarly 
laid underground to the low pressure boards, which were 
supplied by Messrs. Moy, Limited. These consist of six 
machine panels (with three spare) and four feeder panels of 
oiled slate insulated with ebonite washers and carried in iron 
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frames. Each dynamo panel carries ammeter and voltmeter, 
two single-pole switches, a single-pole fuse on the positive 
pole, and a shunt regulator. 

The feeder panels, which provide for four 1 sq. in. 
and three 0°5 sq. in. feeders, are placed at opposite 


have been changed over to the outers of the three-wire 
system, and are being supplied at 200 volts; eventually, of 
course, the pressure between the outers will be raised to 400 volts 
and the consumers connected in the ordinary way again. 

The transformer station is provided with several alter- 
native systems of communi- 
cation with the generating 


station, there being a 
system of signalling by 
means of a single stroke 
and a trembling bell, by 
telephone, and by a tele- 
scriptor, which last has 
the advantage that all 
communications are per- 
manently recorded. 

A similar transformer 
station has been erected 
by the Notting Hill Com- 
pany at Bulmer Place, 
with a capacity of 
700 Kw. 

The performance and 
development of the new 
system will be watched 
with great interest by 
all concerned the 
general supply of elee- 
tricity on a large scale. 


Sups-sration, L.P. SwircHBOARD. 


ends of the board, two positive and two negative; each 
feeder has an ammeter and a_ switch on each pole. 
Space is left for four more feeders. The fuses referred 
to above are provided with a by-pass of resistance 
wire, enclosed in a fibre tube. This device gives most 
satisfactory results, the main fuse (of tin) melting without 
the slightest fuss, and the actual interruption taking place 
inside the tube quietly, and without damaging the adjoining 
parts. 

The ammeters ‘and ,voltmeters on the low pressure board 
are of Messrs. Evershed & 
Vignoles’ moving-coil type, 
while those on the high 
pressure board are of 
Messrs. Johnson and 
Phillips’s hot-wire pattern. 
There is a Kelvin station 
voltmeter on each board, 
that on the high pressure 
board being controlled by 
a voltmeter switch for the 
four trunk mains without 
the intervention of a trans- 
former. 

All the regulation is 
effected on the low pressure 
1).C, side by means of the 
shunt rheostats, which 
were supplied by the 
Maschinen Fabrik Oerlikon 
with the motor-generators. 

The whole of the work 
of erecting the switch- 
boards and the making and 
erection of the bus bars 
were carried out by the 
Kensington Company’s 
staff, under Mr. Lichten- 
berg. The low pressure 
bus bars consist of copper 


We may point out certain 
features of the instal- 
lation as specially note- 
worthy :—The absence of stationary transformers, and the 
use of motor-generators in place of rotary converters; the 
high speed of the generators; the ample provision against 
breakdown in any part of the system, combined with extreme 
simplicity in the switch gear; and the comparatively 
moderate pressure used for the transmission. 

In conclusion, we wish to express our thanks to Mr. 
H. W. Miller for his kindness in furnishing us with the 
information necessary for the preparation of this article, and 
affording us facilities for obtaining photographs, and at the 
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strip on edge; part of the 
positive bar is used as 
the shunt for a_ watt- 
hour meter to record the output of energy. 

The whole of the present day load of the Kensington and 
Knightsbridge Company is carried by this transformer 
station. Supply is at present practically carried on by 
the two-wire system, for 80 per cent. of the consumers 


SWITCHBOARD, wITH Motor-GENERATOR. 


same time to offer our congratulations on the success already 
attained. We are also indebted to many of the staff of the 
two companies—notably Messrs. C. M. Bennett, S. F. 
Weston, and ©, L. Lichtenberg—for their courtesy and 
assistance. 
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EXPERIMENTS IN WIRELESS 
TELEGRAPHY WITH THE GUARINI AUTO- 
MATIC REPEATER. 


BrUSSELS—M ECHLIN—ANTWERP, 


(Continued from page 968.) 
White carrying out his experiments betwcen the Congress 


KENSINGTON.—MAaIN SWITCHBOARD. 


Column at Brussels and St. Rombaut’s Tower at Mechlin, 
M. Guarini made the following observations :— 

Having substituted for the cylinder composed of 50 wires 
at Mechlin, a strand of 7 wires 1 mm. in diameter, the com- 
munication became uncertain, and the current had to be 
increased from 4 to 6 amperes (the current used in the 
experiments with the Mechlin station was throughout less than 
that used in the direct experiments) in order to keep the 


| 


M. Guarini thinks that the explanation of this pheno- 
menon is to be found in his article on the part played by 
the antenna in wireless telegraphy (ELECTRICAL REVIEW, 
April 5th). 

From this it can be seen, says M. Guarini, that a wire, or 
cylinder of wires, can be used advantageously for the trans- 
mitting antenna instead of a strand or cable such as has 
always, up to the present, been used for experiments in wire- 
less telegraphy. 

In the case where a cable or strand is 
used instead of a cylinder, the surface of 
the avtenna is helicoidal instead of 
cylindrical, The surface enveloping the 
helix is really cylindrical, but this 
surface is only imaginary. 


KENSINGTON.—DETAILS OF FUSE, 


Now, the planes normal to the surface of the helix are 
not parallel to one another like the planes normal to the 
surface of a straight cylinder (figs. 15, 16,17). They all 
cut one another. We thus get disastrous effects; inter- 
ference on the one hand and diffusion in oblique planes on 
the other (fig. 18). It is this diffusion in oblique planes 
that allows of communication between two antennw at 
different levels. Again, it is this diffusion in oblique planes 
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KENSINGTON.—SECTIONAL VIEW OF THREE-PHASE GENERATORS. 


interchange of signals under as good conditions as in the 
previous trials, 

This proves that for the receiving antenna a large receiving 
surface is very advantageous. 

Moreover, M. Guarini having substituted for the lower 
part of the antenna (consisting of a cable of seven wires) seven 
parallel wires 1 mm. in diameter, the signals were able to be 
received at Mechlin with a current of 3 amperes (without the 
cylinder of 50 wires at Mechlin). 


that allows of communication between two antenne on two 
moving vessels or between a ship in motion and the coast. 
This diffusion in oblique planes is disadvantageous for fixed 
stations on /erra firma, but advantageous for moving 
stations. 

From these experiments and observations, M. Guarini 
concludes that the maximum effect between a transmitting 
and a receiving antenna is obtained by using as antenne 
two straight metal cylinders of a certain height (length) and 
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a certain diameter placed parallel to one another. Supposing 
the two cylinders to be of equal length, each should be 
entirely comprised within the two planes passing through 
the bases of the other (fig. 19). 

M. Guarini then reversed the experiment, Mechlin being 
the"transmitting station and Brussels the receiving station. 


1 bh 


\ 


KENSINGTON.—SUB-STATION, SINGLE SEt. 


The same instruments were used, but the antenne were 
different. They had been broken by gales since the last 
experiment, and he profited by this circumstance to try 
antenne of a different type. 

At the transmitting station (Mechlin) he used the ordinary 
antenna with a simple cable, but at the receiving station 
(Brussels) the cylinder of 50 wires 4; mm. in diameter, 
which before formed the upper part of the antenna, was 
replaced by a cone, the apex of which was turned towards 
the ground and connected with the instruments by a single 
wire. The cone was formed of 50 wires ,*,; mm. in diameter. 
The simple cable going to the summit of the antenna crossed 
the cone following its axis (fig. 20). 


KENSINGTON.—DETAILS OF 


At first the communication was bad. At Brussels 
M. Guarini received only a small proportion of the signals 
transmitted from Mechlin, whereas in the reverse way of 
communication he received at Mechlin all the signals trans- 
mitted from Brussels, A similar effect had, he says, already 
been observed at Paris, where in communications by wireless 
telegraphy between the Eiffel Tower and the Pantheon it 
was found that the tower acted very well as transmitter but 
gave no result as receiver. M. Guarini attributed this fact 
to the presence of masses of metal on the monument—viz., 
the bronze statue of Leopold I. at the top, the metal railing 
round the platform, the staircase inside the column, the 
statues on the base, &c. It was only by doubling the electrical 
power at Mechlin and by using an extra sensitive Blondel 
coherer at Brussels that he was able to effect a good trans- 


mission. He found, also, that the maximum effect was 
obtained when the antenne were placed in such a manner 
that the vertical plane passing through them does not meet 
the supports from which they are suspended (fig. 21). Other 
experiments showed that the sensibility of the coherer 
for a certain wave was increased when the local current in 
its circuit was diminished by using suitable resistances. 
Lastly, M. Guarini made some experiments for determining 
the importance of the connection to earth. As may be 
thought, if none of the stations were connected to earth, 
good signals could not be transmitted; but with the usual 
connection to earth of the transmission station, he found that 
the results were better when the receiver was not connected 
to earth than when it was. 


oF Fuse. 


M. Guarini thinks that the potential of the ball conncet d 
with the antenna is increased by the earth connection, und 
determines the position of a point of maximum vibrations, at 
the top of the transmitting wire, for instance, the most con- 
spicuous part of the receiving antenna, and that by insulating 
the coherer, we form a maximum of vibration at the point 


KENSINGTON.—SuB-STaTIon, H.P. SwITCHBOARD. 


of the receiving antenna where the coherer is inserted. 
M. Guarini concludes that the earth acts as a large capacity, 
and not as a conductor, this capacity being advantageous to 
the transmitter, but detrimental to the receiver. 

On February 12th M. (iuarini experimented between 
Mechlin and Antwerp. 

The transmitting station was at St. Rombaut’s Cathedral, 
Mechlin, and the receiving station at the tower of the Cathedral 
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of Notre Dame, Antwerp. The apparatus used were the 
same as in the preceding experiments. The simple antenna 
was adopted without any capacity at the upper extremity. 
Between the antenne, in a straight line, there were, 
besides numerous houses in Mechlin and Antwerp, several 
villages and castles and undulating ground rising from 5 to 
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Fig. 15. Fig. 17. 


30 metres in height (fig. 22). The distance between the two 
antenn was 22 km. 

Good results were obtained by using at the transmitter a 
current of 2 to 25 amperes. 

On suppressing the connection to earth at the Antwerp 
receiver, the results were not so good as in the Brussels— 
Mechlin experiments, 


Fia. 18. Fia. 19. 


M. Guarini explains this by the absence of any capacity 
at the upper extremity of the receiving antenna in this 
case. 

Another interesting observation may be mentioned, 
Having suppressed the oscillator at the Mechlin station, and 
having put the secondary of the bobbin in communication 


Fia. 20, 


on the one hand with the earth, and on the other with the 
antenna, 12 signals were transmitted from Mechlin and three 
arrived at Antwerp. 

M. Guarini thus claims to have realised (fig. 23) wireless 
telegraphy in conformity with Edison’s American Patent, 
No, 465,971 of 1891, with this difference, that the receiver 


consists of a coherer instead of a telephone. A signal was 
even received without any connection to earth being used at 
the receiver at Antwerp (fig. 24). 


fey 


Fia. 27. 


The Antwerp—-Mechlin communication was not so good 
generally as the Mechlin—Antwerp one. M. Guarini 
attributes this to two causes :— 

1. A very high wind which, by bending the antenna at 
Antwerp, destroyed all parallelism between the two antenne. 

2. The enormous masses of metal on the cathedral at 
Antwerp, 


‘1, Cathedral St. Rombaut; 2 and 8, Antenne; 4, Cclonne du Congres. 
Fig. 21. 


As far as the first cause is concerned in the Mechlin— 
Antwerp experiments, the relative position of the antenne 
was such that the receiving antenna at Antwerp was entirely 
comprised within the two planes perpendicular to the 
antenna at Mechlin and passing through its extremities 


d 


x6 00, 


a, La Nethe; b, Route from Brussels; ¢, Railway; @, Wood; ¢, Enclosure. 


Fia. 22, 


(fig. 25), whereas in the Antwerp—Mechilin experiments, the 
two planes passing through the extremities of the antenna 
at Antwerp only reached one part of the antenna at 
Mechlin (fig. 26). 

Signals were able to be exchanged by using at the trans- 
mitter simple alternating currents (fig. 23). In this case, 
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it was evidently expedient to add a capacity to the top of 
the transmitting antenna. 

Signals were received at Mechlin by using the syntonisa- 
tion apparatus (coils and condenser), although the trans- 
mitter and receiver were not at all in accordance. This proves, 
says M. Guarini, that’ to arrive at secret messages, 
it is not sufficient merely to have the receiver in accordance 
with the principal wave 

JOL 
of a given transmitter placed at the limit of the trans- 
mitting distance, but for the solution to be complete, a 


< 
Fig. 23. Fig. 24. 


kind of selection must be made at the transmitter so that it 
does not transmit secondary waves, but waves of one length 
with which the receiver will be in accordance. 

Then the Brussels—Antwerp experiment was tried again, 
but with the receiver at Mechlin. Several signals passed 
between Brussels and Antwerp, and vice vers, by the aid of 
the repeater at Mechlin. The transmission to the extreme 
stations was effected with Hertzian and alternating currents. 
The latter gave the better results. This is easily explained, 
by considering that 50 per cent. of the energy brought into 
play is dissipated in the form of heat and light in the elec- 
tric spark. 

In short, M. Guarini claims only to. have furnished a 
proof of phenomena already discovered by other phenomena 
which have remained almost unperceived. 

In 1885 his compatriot, Calzecchi Onesti, discovered the 
influence of alternating currents on metal filings. In 1891 
Edison took out a patent for a system of wireless trans- 
mission of electrical energy, in which the transmitter pro- 
duces only alternating currents. In his. experiments, M. 
Guarini has applied to the receiver the discovery of Calzecchi 
Onesti, and to the transmitter, Edison’s idea (fig. 27). 


Fia. 26. 


The receiving and transmitting apparatus used at the 
extreme stations are the same as those used in the partial 
experiments. ‘The tests were made with the collaboration of 
Lieut. Poncelet. 

In all the laboratory experiments the repeater, says Lieut. 
Poncelet, had always worked well, even when the antenna 
was connected with the coherer through the raedium of the 
armature of an interrupting electro-magnet (fig. 28), the 
object of which is, as we know, to cut automatically the 
communication of the antenna with the coherer when the 
transmitter works. 

But when in the long-distance experiments between Brussels, 
Mechlin, and Antwerp, Messrs. Guarini & Poncelet tried 
this type of repeater at the Mechlin station, a singular thing 
happened : the répeater when once freed did not stop. 


On comparing this fact with similar observations made at 
the receivers of the extreme stations of Brussels and Antwerp, 


= 


Fig. 28. 


they thought that the cause might be attributed to atmo- 
spheric electricity. 
(To be continued.) 


ELECTRIC LIGHT AND POWER NOTES. 


(Continued from page 1106.) 
Plumstead.—The Callender Cable Company have nearly 


completed the work of cable laying in the district under their con- 
tract with the U.D.C.; the works having been taken over by the 
Woolwich M.B.C. 


Pontypool (Mon.).—The Guardians have decided to 
write to electrical engineering firms asking their terms for laying 
down an electric plant for lighting the Workhouse buildings. The 
Board have steam power on the ground. 


Rowley Regis.—The local authorities are negotiating 
for the provision of electricity for lighting and other purposes, and 
a distributing station will, it is stated, shortly be erected at Reddall 
Hill. The chairman of the District Council is reported to have 
stated that the Electrical Corporation will supply electricity for 
public lighting at much less cost than gas. 


Shoreditch.—The House Committee of the Board of 
Guardians recently received a letter from the Renewable Electric 
Lamp Company, Limited, acknowledging an order for lamps to be 
sent to them and stating that it would be wise not to burn lamps 
more than 600 hours, after which a waste of current ensues and 
efficiency is diminished. The company offered to renew their lamps 
after 600 hours’ use as half price, and the Committee recommended 
that the offer be accepted and the suggestion of the company acted 
upon. 

Shrewsbury.—The T.C. is undertaking extensions of 
the street electric lighting. Application is’ to be made to the 
L.G.B. for-a £16,526 loan. 


Simla,—A Madras paper says that Mr. Meares, electrical 
engineer to the Government of Bengal, has reported on the ques- 
tion of the establishment of works for the electric lighting of Simla. 
The Nanti stream appears to have great advantages over the other 
streams, and will doubtless be used if the scheme is passed by 
Government. The estimated cost of the pumping plant is 
Rs. 1,17,420, and the cost for house wiring is estimated at Rs. 30 
per light approximately. The estimate of the capital cost of the 
electric lighting scheme for Simla is Rs. 9,71,275. 


Ventnor.—“ The time has not yet come for purchasing 
the electric lighting undertaking.” So reports the Committee to 
the U.D.C. 

Wales.—Electric light is beginning to again tax public 
attention in Mid-Glamorgan and South Glamorgan. The Ogmore 
and Garw Valley Council—these Valleys are a big colliery centre— 
is making inquiries with a view to obtaining a provisional electric 
lighting order and eventually having the Garw lighted by elec- 
tricity at Bridgend; it is understood that the Council, which some 
while ago secured a provisional order which it was unable to use, 
is negotiating with the South Wales Electrical Distribution 
Company. 


Woolwich,—The M.B.C. is about to issue an exhaustive 
report on the completion of their negotiations for establishing elec- 
tricity works. The Council took over the contracts entered into by 
the defunct Plumstead U.D.C., who had sealed contracts for plant 
to the value of £37,000. After delicate and prolonged negotiations, 
the Woolwich Electricity Company has agreed to sell their under- 
taking to the Council for £77,500. The capital expended by the 
company amounts to £47,817, and this and the recent very great 
increase in the company’s business has been made the basis of the 
bargain. In 1899 the lamp connections increased from 4,810 to 
9,610, and the following year again increased to 19,425, upon which 
the company declared a dividend of 6 per cent, ; 
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ELECTRIC TRACTION NOTES. 


Blackburn.—The Electricity and Tramways Committee 
have adopted the proposal of Mr. Giles, the electrical engineer, to 
increase the tramway fares in order to meet the loss on the under- 
taking. The report issued last month on this subject showed the 
loss during the past year to have been £3,776 13s. 9d., but it now 
transpires that owing toa clerical error, the loss had been under- 
stated, the total deficiency being £5,221 2s. 5d.. The town clerk, 
in announcing the decision of the committee to increase the fares, 
said that the loss had arisen owing to the committee endeavouring 
to give the public too much for their money, and the engineer 
assured him that there was no town in England of the same size and 
character as Blackburn, which had attempted to charge such small 
fares. The townclerk added that it would not be fair to charge the 
loss on the rates, the true principle being that each corporate under- 
taking must pay its way. 


Bolton.—We are informed that on Saturday evening the 
head of a trolley on a car of the Bolton electric tramways became 
fast in one of the frogs and caused the fall of more than 100 yards 
of the overhead electric wire. No one was injured. 


Bournemouth.—A deputation from the Corporation was 
recently sent to the Continent to study electric traction. At 
Brussels, information was obtained re the conduit system, which 

_led the party to believe that it was a practical system, though 
extremely costly, so much so as to render it prohibitive from a 
commercial point of view, unless with very great traffic. From 
Brussels they went to Paris and saw the Diatto surface contact 
system and battery traction, which they gathered were far from 
satisfactory, the deterioration of the plant being great. Some con- 
duit track, and combined trolley and conduit (with slot in rail) 
sections were examined. The result of this Continental tour was 
the following recommendations :— 

1, That it is desirable to work the proposed tramways in Bournemouth on 
the conduit system through the main road of the town, namely, from the County 
Gates to the Ashley Road, Boscombe. 

2. That it would be advisable to work this system on a double track through- 
out, and, in order to prevent complications, to avoid interlacing the lines and 
points as far as possible. 

8. The additional cost of the conduit system over the trolley system was 
stated at Brussels to be about £2,000 per mile of single track, but the deputation 
canvot think it would cost less than £4,000 per mile additional in Bournemouth, 
considering the diversion of pipes, &c. In addition to this the system would 
involve some extra cost in cables, &c., at the generating station, but as to this 
the deputation advise that the consulting electrical engineers be instructed to 
prepare a reportand estimate. . 

4, That application be made for sanction to borrow the additional sums 
required for carrying out the proposed works, and that tenders be obtained for 
the work forthwith. 

The proposal to refer the recommendations in the report to the 
consulting engineers and the borough engineer for a report and 
estimate of cost, was unanimously approved by the Town Council at 
their last meeting. 


Brighton.—The T.C. have increased the salary of Mr. 
Marsh, the assistant tramways engineer, from £125 to £160 per 
annum. 


Chatham.—Operations for the construction of new tram- 
ways have been commenced at new Brempton, an artisan suburb 
populated entirely by Chatham dockyard men, naval and military 
representatives, and so on. 


Croydon.—It is reported that the main routes of the 
Croydon County Council’s tramway scheme will be ready for working 
in about three months’ time. 


Dewsbury.—It is expected that work in connection with 
the construction of electric tramways in the Dewsbury district by the 
British Electric Traction Company, will be commenced early in 
August. 


Dundee.—Tenders for construction of permanent way 
for tramways have been opened by the Committee. That of J. 
M’Adam & Sons, of Aberdeen, at £13,000 was the lowest. . 


East Ham.—Mr. Trotter made a B. of T. inspection of 
the overhead wiree and machinery in connection with the electric 
trams last week, and expressed himself satisfied. The license 
issued by the Chief Commissioner of Police is only now required 
to enable the Council to ply for hire. The electric cars started 
running on Monday. 


Exeter.—Before the Exeter and District Chamber of 
Commerce on 19th inst. Mr. Philip Dawson read a paper on “ Elec- 
tric Traction.” We make one quotation from the report in the local 
press :°“‘ Except in cases of weak heart or general weakness, 500 
bolts were not fatal.” 


Germany.—The Berlin correspondent of the Daily News 
states that in the beginning of August experiments will be made on 
the military railway track from Berlin to Zossen for the projected 
electrical railways, with a speed of 122 miles an hour. 

The starting of a service of electric motor omnibuses between 
Bilstein and Oedingen, Bavaria, is under consideration. 


Heston—Isleworth.—The schemes of the Middlesex 
County Council and of the London United Tramways, Limited, 
respectively, for constructing light railways affecting the district, 
came before the U.D.C. on Monday evening, when lack of con- 
fidence was expressed in the County Council’s scheme. It was decided 
that the chairman should attend a committee of the County Council 
for the purpose of obtaining particulars. 


Hill of Howth.—The electric tram service between 
Sutton and the Hill of Howth, which has been constructed by the 
Great Northern Railway Company of Ireland to run in conjunction 
with their service of trains on the Howth line, was opened to the 
public on 17th inst. 


Leeds.—A start has been made at Wellingboro’ Bridge, 
Leeds, with the electrical equipment of the Wortley route. 


Lees.—At the T.C. last week an early answer was asked 
for from Messrs. Hewitt & Rhodes as to whether the Oldham 
authorities would allow Lees to share the use of the Oldham tram- 
lines or not. The scheme proposed by Hewitt & Rhodes for con- 
structing trams through Lees and Springhead was generally approved 
by the Lees Council, who resolved to ask Springhead to meet them 
to discuss the same. 


Leicester.—In connection with the visit of the Incor- 
porated Association of Municipal and County Engineers to Leicester 
this week, Mr. Manville, who recently reported to the Council on 
electric traction, will read a paper on “ Methods of Ensuring Safety 
with the Trolley System.” The Brush Company’s works at Lough- 
borough will be visited by the Association to-day. 


Light Railways.—The Board of Trade has confirmed 
the following light railway orders :—Barrowford (Lancaster), Nelson, 
Colne, and Trawden. 


London.—It was reported by the Highways Committee 
at last week’s L.C.C. meeting that notice had been received of 
applications having been made to the Light Railway Commissioners 
by the Middlesex County Council for powers to construct light 
railways (1) from the county boundary vid Archway Road to the 
terminus of the North Metropolitan Tramways at the junction of 
Highgate Hill and Holloway Road, and (2) from the boundary at 
Cricklewood to join the Harrow Road and Paddington Tramways 
in Harrow Road vid Edgware Road, High Road, Maida Vale, and 
Elgin Avenue. The report reminded the Council that powers were 
being sought in the Tramways and Street Widenings Bill of the 
present session for the construction of a tramway along the route 
covered by the first scheme, whilst the second proposal was 
practically included in the new tramway schemes about to be 
submitted to the Council. As the Council is the tramways authority 
for London, it appeared to the committee to be very undesirable for 
an outside authority to be permitted to construct tramways inside 
the county along routes that were essential portions of the tramway 
system of London. The Paddington Council were opposed to the 
Middlesex proposals, and were likely to view favourably the scheme 
of the London County Council for a tramway along the Edgware 
Road. Having regard to all the circumstances, the Council resolved 
to oppose the above mentioned application by the Middlesex 
County Council. 

A special report by the Highways Committee was brought forward 
stating that consideration had been given to the question as to what 
further extensions of the tramways were desirable for submission in 
a Bill to be introduced in the next session of Parliament. The 
proposals, which were dealt with at considerable length, provide for 
the construction of new tramways of a total length of about 12 miles 
on the north side of the Thames, and for 164 miles of lines on the 
south side of the river. It is estimated that the cost of the former, 
including the provision of car-sheds, the paving of the tracks, and 
other works in connection with the tramways, will amount to 
£435,200, apart from £185,400 required for street widenings; and 
that of the latter to £589,600 exclusive of £722,100 for the widening 
of the streets. It is proposed to ask the local authorities to contri- 
bute a total of £301,400 towards the cost of the street improvements, 
the amount to be thus received being estimated at about one-third 
of the net cost ofthe widenings. The followingis a summary of the 
proposed new tramways :— 

NortH oF THE THAMES.—(1) Seven Sisters Road (existing lines) via Amhurst 
Park, to Upper Clapton Road (existing lines), 5 furlongs; (2) Chelsea Bridge 
(north end) via Grosvenor Road, to a point near Lambeth Bridge, 1 mile 8 fur- 
longs ; (83) Hampstead Road (tramways terminus), across Euston Road and along 
Tottenham Court Road, to a point near Oxford Street, 5 furlongs; (4) Edgware 
Road (from a point near the Marble Arch), to the county boundary at Crickle- 
wood, 3 miles 6 furlongs; (5) Harlesden (near the county boundary) via Scrubbs 
Lane, Wood Lane, Shepherd’s Bush Road, Brook Green Road and Futham 
Palace Road, to Putney —_ 5 miles; (6) Uxbridge Road (near the railway 
station), via Richmond Road, Netherwood Road and Westwick Gardens, to 
Shepherd's Bush Road, 5 furlongs. 

SouTH oF THE THAMES.—(7)—A.—Clapham Common, south side (L.C.C. tram- 
ways) via Clapbam Common, Battersea Rise, Wandsworth Common, north side, 
and East Hill, to West Hill; B—West Hill, via Kingston Lane, to the county 
boundary, 5 miles 3 furlongs; (8)—A—Deptford (L.C.C. tramways) via Blackheath 
Road and Hill and Shooter’s Hill Road, to the Herbert Hospital ; B—Herbert 
Hospital, via Woolwich Common Road, the road to the west of St. George’s 
(garrison) Church into New Road, and thence along Thomas Street and Green’s 
End, to Beresford Square, Woolwich, and New Road and Mill 
Lane, to a point in Woolwich Common Road near oy" Place, 54 miles ; 
(9) New Cross Road (L.0.C. tramways) via Lewisham High Road, Loampit Hill 
and Vale, Lee High Road and Eltham Road, toa point near Wellball Lane at 
Eltham, 4} miles; (10) Streatham High Street (L.C.C. tramways terminus) via 
Streatham High Road, to the county boundary at Norbury, 1 mile 24 furlongs. 


It is proposed that those of the new lines which will be inti- 
mately connected with the tramways leased to the North Metro- 

olitan Company shall be constructed for horse traction, unless, 

fore the time arrives for carrying out the work, effect shall have 
been given to the provisions in the company’s lease relating to the 
construction of these lines for electric traction. The estimates 

rovide, however, for rails of sufficient weight to permit of their 
ie used for electric traction when that system has been adopted 
on the leased tramways. Those of the new lines which will be con- 
nected with the County Council tramways, or which being for the 
present detached from either undertaking, could be worked inde- 
pendently of any other system of tramways, are proposed to be 
constructed for some method of electric traction to be approved by 
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the Board of Trade. The consideration of the report, which recom- 
mended the Council to apply for powers to construct the above- 
mentioned lines, was adjourned for a week. 


After a long discussion, the London County Council this’ 


week resolved to apply for powers in the next session to 
construct various tramways north and south of the Thames of a 
total length of 28 miles. The expenditure involved by the 
proposals, including the widening of streets, is estimated at 
£2,026,800. It is proposed to construct the lines on the north 
of the Thames for horse traction, and those on the south for 
electric traction. 

The London United Tramways Company made experimental 
trial runs over the extended portion of their line between Kew 
Bridge and Hounslow on Tuesday. This part of the system is 
expected to be opened to the public on July 1st. 


Mersey.—It is stated in a Liverpool paper that it is now 
practically certain that the Mersey Railway will be worked by 
electricity by January, 1903. 

Middlesex.—The inquiry by the Light Railway Com- 
missioners for the new County Council scheme will take place at the 
Town Hall, Hounslow, on July 22nd, so far as the proposals affect 
Acton, Ealing, Brentford, and Chiswick. 


Northtleet.—The D.C. is asking the National Electric 
Traction Company what is the minimum number of units it would take 
from the Council for the trams; also whether that Council is also to 
be asked to supply energy for the Swanscombe extension. 

The National Company is applying to the Board of Trade for 
approval to the transfer of the undertaking from that company to 
“The Gravesend and Northfleet Electric Tramways, Limited,” in 
consideration of the sum of £16,664, payable as to £11,664 in cash 
and as to £5,000 in fully paid-up shares of the last-named company. 


Oldham.—The Electricity Committee last week had again 
before them the resolution of the Tramways Committee requesting the 
former to place the installation of plant being laid down at the station 
at the serviceof the latter. The matter was previously adjourned for 
the purpose of allowing the electrical engineer to supply further 
information as to the capabilities of the station. This was now 
supplied, and showed the Committee to be in a less favourable 
position than was at first thought. After a lengthy discussion it 
was decided to put all the surplus energy which was not required 
by present consumers at the service of the Tramways Committee for 
traction purposes. It was also decided not to take on any more 
new customers for electricity at present. The station will be 
worked to its fullest capacity, and should a breakdown occur a 
section of the tramways will be temporarily stopped, the Com- 
mittee being of the opinion that present consumers should not be 
interfered with in respect to their supply. We are informed that 
the above resolution will mean a loss of new orders for at least 18 
months. If this be true, it is to be deeply regretted and is a 
lamentable state of affairs. Excavations are now going on at the 
Greenhill site for the new station. 


Rowley Regis.—At the last U.D.C. meeting it was stated 
that the British Electric Traction Company intends constructing a 
tramline from Dudley through Rowley to Blackheath. It is also 
proposed to make a line from the tramway at Old Hill to Oldbury, 
and communicating with Dudley and Birmingham. It was 
resolved that the Council would not in any way join the Dudley 
scheme for a line through Rowley to Blackheath. 


S.E.R. and Monorail.— The S.E.R. secretary says 
that, although a monorail scheme has been before the engineer at 
different times, the project mentioned in our last issue has not been 
under the consideration of the directors. 


Sunbury.—At the meeting of the U.D,C. on Monday, it 
was decided to oppose the Middlesex County Council’s light railway 
scheme on the following principal grounds :— 

1, That the proposed time of completion of the work should be altered from 
five to two years, and the penalty for non-completion should be the same as that 
applying to the L.U.T. scheme. 

2. That at various points along the eg a route from Park Road to the 
Shears Inn it would be necessary to widen the Staines Road in order to lay a 
double line. 

83. That the proposed passenger fares should be altered to 1d. a mile. 

4. That purchase clauses should be inserted, allowing purchase by the local 
authority in 25 years (as suggested to apply to the L.U.T. scheme). 

It was also decided to oppose a similar scheme of the London 
United Tramways, Limited, on the following grounds :— 

1, That the Middlesex County Council propose to continue their double line 
to Staines, while the company do not propose to bring their line in this direction 
farther than the corner of Park Road. : 

2. That the line of the company would turn at Park Road into Hanworth 
parish, and that this line should instead be continued to Sunbury Cross. 

8. 'hat the double line in Park Road could not be constructed without 
widening Staines Road at various points. 

4. That the company only proposed to lay single lines in places where the 
County Council scheduled double lines. 

5. That the fares for passengers should be altered to 1d. a mile. 

The Council will be represented by counsel at the Commissioners’ 
inquiry at Hounslow on July 22nd. 


Thanet.—A Board of Trade inquiry was held at Margate 
last week by Major Pringle, R.E., into the recent accidents which 
have occurred on the Isle of Thanet electric tramways. 


Tramways and Light Railways Association,—The 
annual dinner, it has now been arranged, shall be held in Glasgow in 
September. Mr. A. H. Gibbings’s paper, to be read before the B.A. 
will be entitled “The Carriage of Goods over Electric Trolley 


Systems.” The official circular of the Association for June announces 
the acceptance of the invitation given to the Union Internationale 
Permanente de Tramways in July (1st to 4th), 1902. 


Wolverhampton. — The Lorain Steel Company 
(America) has sent a cablegram stating they are willing to accept 
the contract to lay down their surface-contact system in connection 
with the Corporation tramways “with certain verbal alterations.” 
A meeting of the Tramways Committee will be held to consider the 
matter. 

The British Electric Traction Company is about to reconstruct 
the tramlines from Willenhall to the Wolverhampton boundary. 


Woolwich and Greenwich.—The Borough Councils are 
both opposing the application of a private company for light railway 
powers to construct a line to Eltham and Bexley, and the London 
County Council, which will ultimately acquire the existing tramlines 
to Woolwichand Greenwich, has been asked to prepare an extension 
scheme in the directions named. 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.—The committee reported having 
received a letter from Mr. J. E. Dell stating that the South- 
wick Urban District Council had passed the following resolu- 
tion, viz.:—“That the request of the Brighton Corporation for 
permission to construct overhead telephone circuits in this district 
be granted, provided all wires crossing the tramway be taken under- 
ground, that the maximum charge to asubscriber in the district does 
not exceed £5 10s. perannum, and also that in no case shall a larger 
sum be charged in this district than in Brighton.” Councillor 
Carden wrote requesting the committee to consider the desirability 
of making an application to the Postmaster-General to include 
Hayward’s Heath within the area, and suggesting that inquiries 
should be made of the Urban District Council of Hayward’s Heath 
as to whether they would support such an application. The town 
clerk was instructed to communicate with the Urban District 
Councils of Hayward’s Heath and Cuckfield asking them if they 
were desirous for their districts to be included in the Brighton 
telephone area, and in the event of their being so, whether they 
would support the necessary application by the Brighton Corpora- 
tion to the Postmaster-General. The Town Council resolved that 
the terms of the Southwick Urban District Council be deferred for 
further consideration, and that Mr. Bennett be requested to prepare 
a map showing an extension of the Brighton area to embrace Hay- 
ward’s Heath and Cuckfield and the adjoining rural districts, 
including Lindfield and Wivelsfield, also that the Postmaster- 
General be asked if he would be prepared to extend the Brighton 
telephone area so as to include the Urban Districts of Hayward’s 
Heath and Cuckfield and the adjacent rural area. 


Cable License.—The Board of Trade will consider next 
month an application from the American Telegraph and Cable 
Company and the Western Union Telegraph Company for the 
renewal of their license for maintaining and using telegraph cables 
from America at Sennon Cove, Cornwall. 


Consumption in the Post Office.—The reply given by 
the Secretary to the Treasury to the request of Sir Walter Foster, 
M.P., reported in our last issue, has caused considerable disappoint- 
ment and not a little surprise. “It would be difficult,” said Mr. 
Austen Chamberlain, “to give all the details referred to, but it may 
suffice to say that the average annual number of deaths from 
phthisis in the past three years was 47, and the average number of 
established officers (men) in the United Kingdom in those years was 
52,146, showing a death rate of ‘9 per 1,000 living. He had not been 
able to obtain the figures for women, but he believed their mortality 
was considerably lower.” -In reply to further questions, Mr. A. 
Chamberlain said he would submit to the Postmaster-General the 
desire that the details should be included in the annual report. The 
question of superannuations was lost sight of altogether in the 
reply. The medical journals express grave dissatisfaction at this 
reply. We understand that the matter will form the subject of a 
paper to be read in the Section of State Medicine at the British 
Congress on Tuberculosis, which takes place in London on July 22nd 
and the five following days. The author of the paper has collected 
a large mass of statistical detail from official and unofficial sources, 
and has also received very valuable assistance from Dr. Mignot, 
surgeon to the French Postal Administration, who was a member of 
the French Commission on Tuberculosis, and was instructed by M. 
Millerand, the French Minister of Commerce, to draw up a report 
on Tuberculosis in the French Post Office, and the means to be 
adopted for its prevention. It is felt to be a matter that deserves 
more than the meagre attention it now receives in the report of the 
Postmaster-General, and in the hygienic regulations of the English 
postal department. 


New French Cable.—The Morning Pos! Paris corre- 
spondent states that the French cable from Tangier to Oran was 
opened for public use on June 23rd. He adds that the French 
colony of Tangier is congratulating itself on being freed from the 
necessity of using foreign cables. 


Police Telephone Service.—In the opinion of Mr. 


Ritchie, the present system of telegraphic communication between 
London police stations meets all police requirements. 
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New Telephone Exchange at Berlin.—On Friday, 
June 21st, the new chief trunk line exchange at Franzosiche 
Strasse, Berlin, for the exclusive interurban and international tele- 
phone communication, was opened. The system now in use means 
a considerable step forward in the development of telephony in 
Germany, for while up to now all trunk lines to Berlin terminated 
there, and could not be brought into connection with each other, the 
new trunk line exchange enables the combining of any trunk line 
wires, thereby providing the means of allowing telephonic inter- 
communication between not less than 17,000 towns all over 
Germany. This reorganisation naturally required an enormous 
amount of new work and reconstruction, and the whole of the work 
connected therewith was carried out by Messrs. Mix & Genest, 
Limited, of Berlin, by whom this line exchange has been specially 
designed. We understand that this exchange has had a preliminary 
trial at the trunk telephone exchange at Chemnitz, and we are 
informed that, during the short time of its introduction, it has 
shown such superior reliability, and such decided acceleration of 
service that the General Post Office decided upon its adoption on a 
larger scale for Berlin, and has now also ordered the trunk line 
exchange at Magdeburg and Halle to be fitted up after the same 
plan. 

South African Telegraphs.—In his report on the local 
trade for 1900, the British Vice-Consul at Inhambane states that the 
telegraph line to Lourenco Marquez has been interrupted for long 
intervals during the past year, and for all practical purposes the 
line is useless to business men, as it is impossible to depend upon 
it, and this state of things will continue until the much-needed iron 
posts are exchanged for the present rotten wooden posts. A new 
telegraph lines is about to be commenced to the north from Maxixe, 
on the other side of the Bay, vid Marrombéne, Massinga and 
Villanculos. Eventually this line will probably be continued as 
far as Beira, but unless iron poles are employed as supports for the 
wires, it will be as unreliable as the present line to Delagoa Bay. 


Submarine Telephonic Experiments.—The JMorniny 
Post Paris correspondent states that at Calais on Saturday M. Maiche, 
an electrical engineer, succeeded in transmitting a telephonic 
message with perfect distinctness through a submarine cable 600 
kilometres long. 


Telegraphic Communication between Italy and 
England.—Reuter’s correspondent at Rome says that the Italian 
Government has proposed to Parliament to vote a credit enabling 
it to lay two bronze wires from Genoa and Milan respectively to 
the French border, by means of which telegraphic communication 
between Genoa and London and Milan and London can be estab- 
lished. The same Bill proposes also a credit of 51,000 lire for the 
construction of an international telephone line between Italy and 
Switzerland. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED. 
Latakia-Cyprus .. .. June 20, 1899 .. 
Para-Maranham . March 1, 1900 


Gibraltar-Tangier June 11,1901 June 18th 


LuaNDLINES :— 


Belama Bissao .. .. May 19, 1901 
Pekin-Kalgan June 14,1900 .. on 
Maimatchin-Kalgan .. .. June 80,1900 .. 

.. June 18,1901 .. June 20th 


Moulmein-Bangkok .. os 


Tunbridge Wells Telephones,—In view of the coming 
municipal competition, the National Telephone Company is said to 
have announced that its terms will be reduced from £8 10s. to £4. 

It is further stated, we do not know with what truth, that the 
National Company intends giving an “unlimited service for1d.aday.” 


Wireless Telegraphy.—Reuter’s Halifax, N.S., corre- 
spondent says that the Canadian Government is installing the 
Marconi wireless system in the Gulf of St. Lawrence, and the 
steamer 7'yrian has been dispatched to establish the first station at 
West Point, Anticosti. The 7'yrian will also lay for the Govern- 
ment acabie 22 miles in length connecting Belle Isle with the 
Government line to Quebec. This will be a great convenience for 
steamers bound up the River St. Lawrence. 

The Daily Mail correspondent at Ostend stated under date June 
24th :—“ It is understood here that owing to climatic and other 
hindrances the Marconi wireless telegraph plant used by the Army 
in South Africa has not turned out an entire success. The British 
attaché for Belgium and the Netherlands, Colonel C. A Court, 
acting under instructions from his Government, has consulted M. 
Guarini, who, as a result of his wireless telegraphy between Brussels, 
Mechlin, and Antwerp, now holds the record for the land system. 
A special commission, consisting of Major Carr and Captain 
Speranza, has been to Brussels to see M. Guarini, who has arranged 
a special adaptation of his retransmitter for Army purposes.” 

The Zimes states that the Admiralty have just ordered 54 sets of 
wireless telegraphy gear, to be made according to their own 
specifications and system. The work, which has been divided 
among Messrs. Siemens Bros. Messrs, Newton, and Mr. H. W. 
Sullivan, is to be completed within three months. The Central News 
says that the delicate part of the work has been placed with Mr. 
Sullivan. 

The Standard correspondent at Berlia says that the result of the 
inquiry, made by order of the German Postmaster-General, into the 
various systems of wireless telegraphy, is that the Schafer system 
is pronounced to be superior to all others, owing to its simplicity 
and great sensitiveness. The report concludes as follows :— 

“From the beginning of last April extensive experiments have 
been made at Bremerhaven with the Schiifer system of spark tele- 
graphy. The Imperial Telegraph Administration sent an official, 


specially trained in receiving telegrams by the sound, to take part 
in the experiments, and the North-German Lloyd lent its steamer 
Seeadler. The results were a perfect communication between the 
coast station near Bremerhaven and the ship, which steamed as far 
as Meyers Reef, a distance of 24 kilometres from Bremerhaven. 
The experiments justified the hope that satisfactory communication 
between Bremerhaven and Rothersand, a distance of 42 kilometres, 
may be achieved. The telegrams are received with a telephone. 
pc — can, however, be transferred to a Morse apparatus if 
esired. 

“From the present state of spark telegraphy in Germany, it may 
be said that the German systems can completely replace the Marconi 
one; but the incompleteness of practical experiments prevents any 
real decision as to the best German system.” 


CONTRACTS OPEN AND CLOSED. 


OPEN 


Bermondsey.—July 1st. The Borough Council wants 
tenders for electricity meters, demand indicators, and main fuses. 
See “ Official Notices ” June 7th. 


Birkenhead.—July 16th. The Corporation wants ten- 
ders for 15 electric car bodies, also equipments, trucks ard trolleys. 
See “ Official Notices” June 21st. 


Bradtord.—July 4th. The Corporation wants tenders 
for electric motors (enclosed) of 44,7, and 10 u.p. See “ Official 
Notices” June 21st. 


Brazil.—July 8th. The Foreign Secretary has received 
a despatch from H.M. Consul-General at Rio de Janeiro, stating 
that tenders are invited by the Brazilian Government, to be re- 
ceived not later than July 8th, for the supply of electrical machinery 
for the hoisting and transporting of locomotives at the Engenho de 
Dentro Works. Some particulars may be examined at the Com- 
mercial Department of the Foreign Office. 


Brecon.—August 5th. Tenders are invited for elec- 
trically lighting the Brecon and Radnor Joint Asylum now erecting 
at Talgarth. See ‘‘ Official Notices ” to-day. 


Cleckheaton.—July 6th. The Council wants tenders 
for Lancashire boilers, economiser, condenser, pumps, Meldrum’s 
furnaces, balancers and boosters, battery, cables, switchboards and 
travelling crane. See “Official Notices ” to-day. 


Colne.—July 5th. The Technical Committee wants 
tenders for a 6 BHP. “protected” motor, &c. See “ Official 
Notices ” to-day. 

Darlington.—July 16th. “Free” or “assisted” wiring 
proposals are wanted by the E.L. Committee. See “ Official 
Notices ” June 21st. 


Dublin.—July 1st. The Corporation wants tenders for 
wiring and fitting for fire signalling apparatus, switchboard, internal 
wiring and fire alarm bells, in connection with the new district 
fire brigade station, Upper Dorset Street. Tenders to the City 
Hall. 


Dudley.—July 6th. The E. L. and T. Committee wants 
tenders for a steam engine and dynamo. See “Official Notices ” 
June 21st. 


Durham.—June 29th. The Brandon and Byshottles 
U.D.C. is inviting tenders for poles, lamps, &c., for the public 
electric lighting of the West Ward. Tenders to Mr. J. G. Wilson, 
5, North Bailey, Durham. 

Erith.— July ist. The U.D.C. wants tenders for 
Lancashire boilers, economiser, pumps, piping, condensing plant, 
steam alternators (high speed engines, three-phase alternators), 
switchboard, crane, transformers, sub-stations, mains and road work, 
arc lamps and posts, and station lighting. See “ Official Notices” 
June 7th. 


Exeter.—June 28th. The Council wants tenders for 
water-tube boilers, steam alternators, switchboards, coaling apparatus, 
tanks, &. See “ Official Notices” May 10th. 


Italy,.— June 30th. The municipal authorities of 
Pacentro (province of Aquila) are inviting tenders until the 30th 
inst. for the establishment of a central station in the town for 
public and private lighting purposes. 

Kirkcaldy,—July 20th. The Corporation wants tenders 
for feeders, mains, road work, and arc lamps. See “‘ Official Notices ” 
to-day. 

Manchester.—July 1st. The Tramways Committee 
wants tenders for rail bonds. See “‘ Official Notices ” June 21st. 


Mansfield.—July 12th. The Corporation wants tenders 
for Lancashire boilers, stokers, pumps, economiser, 200-Kw. steam 
generators, motor transformers, condensing plant, switchboard, 
battery, crane, mains, are lighting, meters, and workshop equip- 
ment. See “ Official Notices ” June 7th. 

Nelson.—July 1st. The Corporation wants tenders for 
steam engine and dynamo, balancer, Lancashire boilers, pumps, 


economiser, condenser, piping, cables, and switchboard for electric 
lighting and traction. See “ Official Notices” June 21st. 
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Pontypridd.—July 23rd. The Guardians want tenders 
for electric lighting at the Union Workhouse, Infirmary, and other 
buildings. Particulars from, and tenders to, Mr. W. Speckett, 
Clerk, Union Offices. 


Poplar.—July 1st. The Electricity Committee wants 
tenders for condensing plant, feed pump, piping, &c. See “ Official 
Notices ” June 21st. 


Poplar.—July 2nd. The Electricity Committee wants 
tenders for multiple core lead-covered feeder and network cable 
and accessories. See “ Official Notices” June 14th. 


Russia.—The Board of Trade Journal says that the 
Municipality of Mariupol is still open to receive tenders for the 
construction and working of an electric tramway, and the installa- 
tion of electric light in that town. Some particulars may be ex- 
amined on application at the Commerciai Department of the 
Foreign Office, any day between the hours of 11 a.m. and 5 p.m. 
The British Vice-Consul at Kertch also reports that the contract for 
electric lighting and tramways in that town has not yet been given 
out. Some particulars may be examined at the Commercial De- 
partment of the Foreign Office as above. 


Shoreditch.—July 10th. The Borough Council wants 
tenders for switchboards and instruments for its stations and sub- 
stations. See “ Official Notices ” to-day. 


Southwark.—July 10th. The E.L. Committee wants 
tenders for two new panels for the main switchboard. See 
“ Official Notices ” to-day. 


Spain.—July 9th. Tenders are being invited until July 
Sth, by the Municipal authorities of Riaza (Segoria province), for 
the concession for the electric lighting of the town during a period 
of 20 years. Tenders to be sent to El Secretario del Ayuntamiento 
de Riaza (Segoria), whence particulars may be obtained. 


Spain.—The Municipal authorities of Cacabelos (province 
of Leon), have just invited tenders for the concession for the electric 
lighting of the town during a period of 20 years. 


Spain.—The Board of Trade Journal says that the 
Madrid Gazette of the 16th inst. contains a notice inviting proposals 
under certain conditions to be sent in within 60 days for the 
establishment and working of a municipal electrical power house in 
Cadiz. The Gazettes containing the above notices may be seen at 
the Commercial Intelligence Branch of the Board of Trade, 50, 
Parliament Street, S.W. 


Stepney.—July 18th. The Borough Council wants 
tenders of steam and other pipe works, paper cables, conduits, &. 
See “ Official Notices” to-day. 

Sweden.—The Municipal authorities of Wisby are at 
present inviting tenders for the establishment of a central electric 
lighting station in the town. 

West Hartlepool.—July 3rd. The Corporation wants 
tenders for single cables. See “Official Notices” June 21st. 


CLOSED. 


France.—The French Post and Telegraph Authorities 
in Paris have just placed a contract to M. Grammont, of Pont-de- 
Cherug (Isére), for 20 kilometres of lead-covered telephone cable. 


Holland.—Tenders were lately invited by the South 
Holland Electric Railway Co., of The Hague, for the supply of 
3,600 tons of steel rails. Twelve concerns competed for the order, 
the lowest tender being that of the Rheinische Statlwerke 
Gesellschaft, of Ruhrort, Germany, who quoted 59 fl. per ton 
delivered in Rotterdam. Messrs, C. Cammell & Co., of Sheffield, 
were the next lowest, their price being 60 fl. 


Poplar.—The Hart Accumulator Co. is to supply a new 
storage battery for the electricity works at £1,200, and £90 for five 
years of maintenance. 


Spain.—The Barcelona Tramways (o. have placed a 
large order for masts required in connection with the electric 
tramways of the Soci¢té Francaise de Tubes, of Louvroil, France. 


FORTHCOMING EVENTS. 


Friday, June 28th—5 pm. At Wheatstone Laboratory, King’s 
College, Physical Society Meeting. “The Effect of a 
a High Frequency Oscillatory Field on Electrical 
Resistance,” by Mr. S. A. F. White ; “The Spectrum of 
Cyanogen,” by Mr. E. C. C. Baly and Dr. H. W. Syers. 

Thursday, July 4th.—At 830 pm. Réntgen Society. Annual 
general meeting at 20, Hanover Square. Mr. G. 
Bowron will show an Oscillometer for measuring the 
Current and Oscillations in the secondary circuit of 
an induction coil or similar apparatus. 


NOTES. 


With the Institution of Electrical Engineers in 
Germany.—Those members of the Institution who elected 
to travel in company assembled on” Saturday last at Liver- 
pool Street station with the ladies who are taking part in 
the tour, and proceeded by special train to Harwich ; the 
passage to the Hook of Holland was, happily, most 
favourable, the sea being as smooth as could be wished. The 
last section of the journey—that by train from the Hook to 
Hanover—was the least enjoyable, owing to the heat and dust, 
and afforded but a poor preparation for the functions which 
were tofollow. Soon after their arrival in Hanover the party 
paid a most interesting visit to Messrs. Korting’s works, 
calling at the City Electricity Works on their way back. 
Finally, the visitors were entertained at a banquet given by 
the city of Hanover in their honour in the most handsome 
and sumptuous manner. On the following day (Monday) 
the party visited the central electrical station of Berlin, 
and were treated to an interesting demonstration of the 
Nernst lamp by their hosts for the day—the A.E.G., well 
known to British engineers through their London repre- 
sentatives, the Electrical Company. A_ high-pressure 
station and a _ sub-station were afterwards visited. 
In the evening the A.E.G. held a reception at the 
Exhibition of Life-saving Apparatus and Fire Protection, 
and the guests were entertained to an excellent supper 
and an interesting display of fire drill. On Tuesday Messrs, 
Siemens and Halske took the party by steamer to their 
extensive cable works, and afterwards to their dynamo 
works at Charlottenburg, luncheon being served en rovwte. 
The party then divided, a number going to the Imperial 
Telephone Exchange, while the majority inspected the experi- 
mental high-speed railway and the Wannsee Electric Rail- 
way—altogether an extremely full and most interesting 
day’s work. 


Presentations.—A meeting of the outdoor employés of 
Messrs. Drake & Gorham’s Manchester branch took place 
last week, when Mr. William Cotsworth was presented with 
an address and handsome silver salver on the occasion of his 
resignation to take up important electrical undertakings for 
the Calico Printers’ Association, Limited. 

On June 21st the staff of the Leeds Electric Lighting 
Department presented Mr. A. C. Ivimy, the mains super- 
intendent, with a valuable timepiece on the occasion of his 
marriage. The chief engineer, Mr. H. Dickinson, in making 
the presentation, referred to Mr. Ivimy’s long connection 
with the department, he having been connected with it since 
the commencement of the undertaking. 

On 22nd inst. Mr. Vesey Brown was presented with a 
handsome tobacco cabinet by the staff of the Lincoln 
electricity works, on the occasion of relinquishing the chief 
engineership. 

Prior to his departure from Cape Town on a brief holiday 
in the old country, Mr. G. B. Stacey, of the Eastern 
Telegraph Company’s local station, was presented by his 
colleagues with a piece of plate, as a slight token of their 
esteem. The presentation was made by Mr. J. C. Evans, 
who incidentally mentioned that Mr. Stacey had been very 
hard worked lately and needed a rest. He trusted that the 
temporary retirement from active service would do him 
any amount of good, and soon restore him to health and 
strength. 


Cranes for the Westinghouse Works,—Messrs. Craven 
Bros., Limited, of Manchester, have received an order from 
the British Westinghouse Electric and Manufacturing Com- 
pany, Limited, for eight electrically-driven overhead travel- 
ling cranes for their new workshops in Trafford Park. This 
is said to be first important order placed with an English 
firm for any part of their equipment at Trafford Park. 


Technical Education.—The ‘Technical Education Board 
of the London County Council is making arrangements at 
the Poplar Technical Institute for giving practical instruc- 
tion in the use of nautical instruments, and in marine engi- 
neering. Practical classes will be conducted in electrical 
engineering, especially in connection with ship lighting. 
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The Civil Engineers’ Conversazione.— The annual 
conversazione of the Institution of Civil Engineers took 
place in the well-known building at Great George Street on 
the 19th inst. Everything possible was done for the enter- 
tainment of the guests. _ Instrumental music was discoursed 
by the string band of the Royal Artillery, and vocal music 
under the direction of Mr. William Coates. A magic 
lantern exhibition of views illustrating a tour round Kan- 
cheujinga, in the Himalayas, was given by Mr. E., J. Gar- 
wood ; followed by projection on the same screen of views 
of the Great Nile Dam by Sir Benjamin Baker. During 
the evening the telegraphone, the telautograph, and the elec- 
trophone amused and interested the guests to a degree only 
equalled by the disgust with which their barbarous names 
are viewed by the grammarian. A fine loan exhibition of 
paintings and drawings were on view on the walls of the 
rooms and corridors of the building. A considerable number 
of engineering models and scientific apparatus were also on 
view. Models of the Turbinia’s and of the Viper’s engines 
(in action) were exhibited by the Hon. C. A. Parsons, which, 
owing to the extraordinary speeds attained by vessels fitted 
with the steam turbine, excited a good deal of interest. The 
action of the Schattner electric prepayment meter was 
clearly shown by the model exhibited by Mr. Wallis-Jones ; 
a humane feature of this invention is that it turns the 
consumer’s lights half down as a warning to him to find 
another coin. An electrostatic system of measuring alter- 
nating currents was exhibited in action by Mr. Addenbrooke. 
Mr. de Segundo exhibited an interesting model for controlling 
the speed of the jet water turbine. Mr. Chaney, of the 
Standards Department, Board of Trade, showed a number of 
metric standards and instruments for testing the accuracy of 
standards. Our want of space prevents us mentioning many 
other exhibits equally worthy of notice. 


A Chance for Investors, — A correspondent who is 
acquainted with a little country village of about 120 houses, 
chiefly workmen’s, but including the Squire’s Hall, and 
several others larger than the average, with three places of 
worship, sends us a rough plan of the neighbourhood show- 
ing its compactness. He adds: “ There is a gas works, but 
the company is at its last gasp. The mill owner would, I 
believe, grant facilities at a moderate charge for water-power 
in the mill: a very little expense need be incurred to put 
down electric power, and so far as I am aware, there is 
plenty of power for all purposes at all times of the year. 
The place will not grow, for local reasons. Overhead bare 
mains could be used. I wish to know whether anyone would 
be willing to invest capital in a lighting scheme for this 
place, as, if so, I would be glad to be put into communica- 
tion with an intending investor. I can give full particulars 
if anyone feels sufficiently interested.” 


Personal.—The Lighting Committee at Brighton having 
reported that Mr. ©. Fowler was returning from South 
Africa after serving in the war, the terms of his engagement 
as assistant engineer were considered. The town clerk 
reported that Mr. Fowler was entitled under the terms of 
his agreement with the Corporation to be kept on until 
March 2nd, 1902, at the salary of £350 per annum. Mr. 
Wright, the consulting engineer, was instructed to arrange 
for Mr. Fowler to resume duties on his return to Brighton. 

Mr. George Carter, of St. Helens, has been appointed 
resident electrical engineer at Heckmondwike. 

The deputy-controllership of the Central Telegraph office, 
London, which was rendered vacant by the death of Mr. 
Thomes Barlow, has been filled by the appointment of Mr. 
E.Trenam. Mr. Trenam held the position of chief superin- 
tendent for telegraphs at Manchester until November last, 
when he was appointed to one of the newly-created posts of 
traffic managers for telegraph business. 

Mr. J. W. Cawthra, borough electrical engineer at 
Swansea, has been appointed borough electrical engineer at 
South Shields, in place of Mr. Jeckell, who, as already 
announced, goes to Coventry. 

Mr. J. 0. Whiteley, late of Halifax, has been appointed 
chief assistant to Mr. H. M. Thomas, electrical engineer at 
the Huddersfield Tramways power station, 


Appointments Vacant.—In consequence of the resigna- 
tion of Mr. O. M. Jonas, electrical engineer to the Dewsbury 
Corporation, the Corporation has decided to advertise for a 
successor at a salary of £250 per annum, advancing to £300. 
Mr. Jonas’s salary was advanced to £350 in January last. 
A switchboard attendant is wanted for Devonport Corpora- 
tion electricity works. The Ealing D.C. wants a clerk for 
its Electric Lighting Committee. An assistant lecturer and 
demonstrator is wanted in the electrical engineering depart- 
ment at the Croydon Polytechnic. A resident electrical 
engineer is wanted for Swansea. 


Cylindrical Boilers in the Navy.—From the Pall 
Mall Gazette “ Service Notes” we quote the following :— 


As a contribution to the present controversy regarding boilers it 
is worth while to record a recent performance of the second-class 
cruiser Hermione, fitted with cylindrical boilers. The story is told 
by a correspondent of the Naval and Military Record. The 
Hermione was at Hong Kong when, at 10 o’clock at night, the order 
was received to have steam up for full speed by six o’clock the 
following morning. Two of the boilers were empty and open; the 
fire bars were out of four of the furnaces; one boiler was in use for 
auxiliary purposes; five of the boilers were completely full of 
water ; no fires were laid; the main condensers were empty ; and 
important portions of the gear were in the dockyard for repair. 
By a quarter past 10 the full steaming watch for eight boilers had 
mustered below. The missing gear was fetched from the dockyard 
in a half-finished condition, and fitted in the best way possible 
under the circumstances. Everything needful was carried out as 
quickly as it could be. By midnight the centre fires were lighted 
in all boilers. Ata quarter past five the engines were moved with 
steam from all eight boilers. Thirty-five minutes later the ship 
was under way. By seven o’clock she was making about 164 knots, 
and she covered 448 miles in 25 hours, making an average of 
18 knots for the greater part of the journey, though at times she 
exceeded that by a knot. Surely this is a tribute to the merit of 
the cylindrical boiler as well as to the smartness of the crew. 


Manchester Supply Difficulties.—The difficulties of 
the Manchester clectricity department have been increased 
by the fact that manufacturers and others who have made 
application for the current and been refused will in future 
take action in order to compel the Committee to supply. 


Society of Arts.—The Council have awarded the 
Society’s silver medal for the following readers of papers 
during the. Session of 1900—1901 :—Fritz B. Behr, for 
“The Proposed High-Speed Electrical ‘ Monorail’ between 
Liverpool and Manchester”; Guglielmo Marconi, for 
“Syntonic Wireless Telegraphy”; Lieut. Carlyon W. 
Bellairs, R.N., for ‘‘ The Coal Problem : Its Relations to the 
Empire.” 


Gbituary.—The death is recorded, on June 13th, of 
Mr. G. T. Watkins, local manager of the Deptford district 
of the National Telephone Company. 


CITY NOTES. 


The British Electric Traction Company. 


Tue directors’ report to be presented to the fifth ordinary general 
meeting to be held at Hamilton House, Victoria Embankment, E.C., 
on Thursday July 4th, reads as follows:—“The directors beg to 
submit their report and statement of accounts for the year ended 
March 31st, 1901. The profits, including £43,783 18s. 10d., brought 
forward from last year, amounted to £157,382 17s. 7d. This does 
not take into account the premiums, amounting to £128,855 2s. 5d. 
received in respect of new share and debenture capital, and which 
have been earried direct to reserve. After deducting the proportion 
of general expenses chargeable to revenue, and also the expenses 
incurred in connection with schemes not proceeded with and written 
off, contributions to superannuation fund and interest on debenture 
stock, there remains a net profit of £116,947, which the directors 
propose should be applied as follows :— 
Reduction of goodwill account .. - £2,500 0 0 
Reduction of licenses and testing of ew systems account 2,500 00 
Reduction of furniture account .. 14 6 
Dividend at the rate of 6 per cent. per. annum on the pre- 
ference shares for the year ended March 8lst, 1901, in- 
cluding the dividend paid to February 15th, 1901, ‘and 
— of dividend payable ae: 15th, 1901, accrued 
to dat 34,256 7 11 
Dividend at the rate of 12 per “cent. “per annum on the 
ordinary shares for the half-year ended March 3lst, i901, 
making with interim dividend at the rate of 6 per cent. 
per annum, paid for the half-year ended September 30th, 
1900, a total distribution of 9 per cent. for the year 
Carried forward to next account., oe 


55,866 12 0 
21,457 5 7 
£116,947 0 0 


— 


a 


| 
: 
\ 
te 
2 
= 
3 
| 
q 
3 
4 a 
— : 
a 


eae 


Vol. 48, Wo. 1,231, Junz 28, 1901.] 


THE ELECTRICAL REVIEW. 1121 


A large part of the capital expenditure on construction of new 
lines and other works has only lately commenced to earn revenue, 
over 45 miles of new or reconstructed tramways and light railways 
having been opened for traffic since the interim report to the share- 
holders in November last. In accordance with the intention 
expressed in the last report, the directors issued in June, 1900, 
15,000 ordinary shares and 10,00) preference shares to the share- 
holders at the price of £13 per ordinary share and £11 per pre- 
ference share. In February last 30,000 preference shares were 
offered to the public, at the price of £11 10s., and were fully sub- 
scribed. This issue was guaranteed jointly by Messrs. J. S. Morgan 
and Co., and the Electric and General Investment Company, 
Limited, without commission, in consideration of an option given 
to them by the company to call for allotment of the whole or any 
part of the unissued share capital of the company during the period 
of eight months from February 15th, 1901, upon the following 
terms :—(a) As to preference shares (ranking for dividend with the 
preference shares previously issued) at the price of £11 10s. per 
share, together with an additional amount equal to the accrued 
dividend on an existing preference share; (d) as to ordinary shares 
at the price of £13 per share, less a deduction at the rate of any 
further dividend paid upon the existing ordinary shares of the com- 
pany for the year ending March 31st, 1901, unless such option 
should have been exercised prior to the declaration of such dividend. 
A further 2,074 ordinary shares have been issued as fully paid up to 
the holders of 15,555 ordinary shares of the Brush Electrical 
Engineering Company, Limited, in exchange for their shares in the 
Brush Company. There has also been issued £250,000 5 per cent. 
perpetual debenture stock. The total premiums received in respect 
of these issues, after deducting the expenses, amount to £128,855 
2s. 5d., and the whole of this amount has been added to reserve, 
which now stands at £338,520 13s. 4d. The subscribed share and 
debenture capital is now :— 

£620,740 i - ordinary shares of £10 each. 
£900,000 in 6 per cent. cumulative preference shares of £10 each. 
£600, 000 5 per cent. perpetual debenture stock. 


£2,120,740 


Of the authorised share capital there is at present unissued 37,926 
ordinary shares of £10 each and 10,000 preference shares of £10 
each, but Messrs. J. S. Morgan & Co. and ithe Electric and General 
Investment Company, Limited, have signified their intention to 
exercise their option to take up the whoie of the unissued capital. 
The issued capital will then be £2,000,000 in shares, and £600,000 in 
debenture stock, with power to the directors to issue a further 
£400,000 in debenture stock. 

The total amount expended under the head of contracts and 
undertakings, after deducting the cost of undertakings transferred, 
and after writing off expenses incurred in respect of schemes not 
proceeded with, but including a proportion of general expenses, is 
£626,333 13s, 11d., made up as follows :— 


Expenditure and profit on works and undertakings for 
account of other companies .. 

Expenditure on works and undertakings owned or leased 
by the B.E.T. Company and for general stores 

Expenditure on negotiations, &c., in connection with 
schemes in course of development, and on Acts of 
Parliament, provisional orders, light railway orders, 
and other rights or — secured or in course of 
promotion.. es 


£335,385 2 7 
236,643 12 4 


54,314 19 0 
£626,833 18 11 


The total expenditure under the head of investments, afte? 
deducting cost of securities sold, is £1,349,130 8s. 5d., and is made 
up as follows :— 


Loans and advances to associated companies and others 73,105 10 10 
Mortgages, debentures and debenture stock, and shares 

of associated and other companies [including £24,940 

in the B.E.T. (Pioneer) Co., Limited) .. . Cost 1,178,128 7 4 


£1,349,180 8 5 


N.B.—There are certain contingent liabilities in respectto some of these 
investments. A portion of the Consols is deposited with the Paymaster- 
General and with local authorities in respect of Acts, provisional orders, &c. 


The British Electrical Superannuation Fund was duly established 
on July 1st last, but it is only since January 1st last that it has been 
a condition of service that all new members of the company’s staff 
shall join the fund. At the present date the membership is over 
60, while 23 associated companies and undertakings have signified 
their intention to contribute to the fund on behalf of their salaried 
staffs. In accordance with the powers conferred on the directors by 
the shareholders at the last ordinary general meeting, the sum of 


£1,117 14s. 10d. had been contributed by the company up to 


March 31st. The directors have had under their consideration the 
question of facilitating the best investment of sums set aside from 
time to time by the associated companies and undertakings, to 
provide sinking funds against eventual loss of capital upon com- 
pulsory purchase and for renewals of permanent ways and plants. 
The directors recommend the establishment of an associated sinking 
fund, to be under the control of trustees nominated by this company. 
The B.E.T. Company will deposit with the trustees interest-bearing 
securities sufficient to produce at specified dates a sum equal to the 
amount ‘set aside, together with compound interest at a rate to be 
agreed, not exceeding 3} per cent. Arrangements will also be made 
with insurance companies under which associated companies 
desiring to have the additional security of an insurance company’s 
policy can obtain the same, the rate of interest allowed in such 
cases being smaller, Mr. C. Shirreff B, Hilton has been appointed 


a director of the company, and Mr. J. S. Raworth has been appointed 
a managing director under Article 85 of the articles of association, 
with the title of technical director. The directors who retire this 
year are the Rt. Hon. Lord Rathmore and Mr. Charles S. Drummond, 
and both are eligible for re-election. Messrs. Fred W. Smith & Co. 
retire, and offer themselves for re-election.” 

Reports concerning the different companies in which the B.E.T. 
Company has an interest accompany the eee, and form a 


bulky appendix. 


List or INvESTMENTS 4T Marcu 81st, 1901. 


Shares. Debentures. 
Name of Company. At par value, 
£ a. @. | 
B.E.T. (Pioneer) Co., Ltd. ee 19,952 0 0 
Birmingham and Midland Tramways, Lita. “% 101,420 0 0 
Buenos Ayres & Belgrano Tramways Co , Ltd. 5,00) 0 0 
Birkdale and Southport Tramways Co., Ltd... 1,600 0 0 
British Thomson-Houston Co., Ltd 33,250 0 0 | 
Shoreham Tramways Co., Ltd. 10,0009 0 0 
d Ho! and Appledore 
ri 36,510 0 0 7,800 0 0 
Brush Blectrical Engineerin Co, Ltd. 67,494 0 0 
Cork Electric Tramways & Lighting Co., Ltd. 14,170 0 0 2,000 0 0 
City of Carlisle Electric Tramways Co., Ltd. 2,000 0 0 | 
Dudley, Stourbridge and District Electric 
Traction Co., Ltd... pr 185,120 0 0 | 
Electrical Power Distribution Co., Ltd. ‘ 33,080 0 0 | 
Gateshead and District TramwaysCo... .. 52,250 00 | 500 0 0 
Hartlepool Electric Tramways Co., 40,260 0 
Immisch Electric Launch Co., Ltd. 10,189 10 0 
Kidderminster and a Electric Lighting 
and Traction Co., Ltd. oe 80,460 0 0 
Leicester Tramways Co. a es 2,320 0 0 
Mumbles Railway and Pier Co., « 2,000 0 0 
McKirdy & McMillan, Limited . ee oe 8,750 0 0 
Nelson Electric Tramway Co. 44,330 0 0 
Oldham, Ashton and Hyde Electric ‘Tram- 
way, Ltd. ‘a 5,220 0 0 8,100 0 0 
Potteries Electric Traction ‘Co. ee 105,930 0 0 
Poole and District Electric Traction Co., Ltd. 14,670 0 0 
Rossendale Valley Tramways Co., Ltd... 27,570 0 0 
Rothesay Tramways Co., Ltd. << 5,770 0 0 
South Staffordshire Tramways Co., Lta. “a 150 0 0 47,850 0 0 
South Staffordshire Tramways. 
Co., Ltd. .. 48,285 0 0 
Swansea Improvements and Tramways Co. . 218,650 0 0 1,150 0 0 
Southport Tramways Co., Ltd. 17,210 0 0 
South Shields Tramway & Carriage Co., Ltd. 6,500 0 0 
Tynemouth and District Electric Traction 
Co, Ld. 39,815 0 0 
Tramways & Light Railways Estates Co., Lid. 5,002 0 0 
Wigan and District ee. Ltd. 2,985 0 0 
Worcester Tramways, Ltd. 11,455 0 0 4,679 12 8 
Weston-super-Mare, Clevedon “and Portis- 
head Tramways Co. _—.,. 8,000 0 0 
Yarmouth and Gorleston Tramways Co., Lta. 20,000 0 0 | : 
r 1,239,427 10 0 74,579 12 8 
Thirty-two sundry other investments .. ta 18,099 0 0 295 0 0 
1,257,517 10 0 74874 12 8 
£1,382,592 2 8 
The above stand in the hates £1,173,123 7 4 
4Add—Consols at cost .. ee 102,901 10 3 
£1,276,024 17 7 


A portion of the consols is deposited with the Paymaster-General, end with 
authorities, in respect of Acts, provisional orders, &c. 


United River Plate Telephone Company. 


Tue report of the directors for the year ended March 31st states 
that the gross receipts in sterling for the year in the River Plate 
were £109,540, as against £101,169 for the year before, and the 
working expenses in London and the River Plate, £55,514. After 
deducting debenture interest and interim dividends on preference 
and ordinary shares, and adding transfer fees and interest on 
investments, there remainsa profit of £34,929, to which must be 
added the sum brought forward from the previous year, leaving an 
available balance of £39,949. After writing off the whole of the 
cost of the last issue of preference shares and transferring the sum 
of £15,000 to reserve fund, the directors recommend that a final 
dividend of 44 per cent. be paid upon the ordinary share capital of 
the company, making, with the interim dividend paid in December 
last, a return of 7 per cent. for the year, and that the balance of 
£6, 058 be carried forward. 


Prospectus, 


Tue prospectus of the Urban Electric Supply Company appears in 
our advertisement pages to-day. The company, which exists for 
the purpose of carrying out electric lighting and tramway under- 
takings for a number of towns for which powers have already been 
obtained, has a nominal capital of £500,000 in 50,000 5 per cent. 
£5 preference, and 50,000 £5 ordinary shares. The works will be 
constructed by Edmundson’s Electricity Corporation, Limited, the 
character of whose past operations is perfectly familiar to readers 
of the ExecrricaL Review, and Mr. F. E. Gripper of that = 
pany is chairman of the Urban Electric Supply eo 

F. H. Medhurst is consulting engineer of the company. The li 
closes to-morrow in an issue of 30,000 each ordinary and preference 
shares. We observe that a dividend of 5 per cent. on the preference, 
and a minimum dividend at the same rate on the ordivary shares, 
have been guaranteed until December 31st, 1910, by Edmundson’s 
Corporation, 
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Stock Exchange Notices.—The committee has appointed 
special settling days as under:—Thursday, June 27th. Charing 
Cross and Strand Electricity Supply Corporation, Limited—Pro- 
visional certificates (fully and partly paid) for £250,000 4 per cent. 
debenture stock. Wednesday, July 3rd. Ruston, Proctor & Co., 
Limited—Further issue of 10,000 shares of £10 each, fully paid, 
Nos. 25,001 to 35,000. The Committee has also ordered the under- 
mentioned securities to be quoted in the Official List :—British 
Columbia Electric Railway Company, Limited—Further issue of 
6,400 non-cumulative 5 per cent. preference shares of £10 each, fully 
paid, Nos. 38,601 to 45,000. Charing Cross and Strand Electricity 
Supply Corporation, Limited—Provisional certificates (fully paid) 
for £250,000 4 per cent. debenture stock. Ruston, Proctor & Co., 
Limited—Further issue of 10,000 shares of £10 each, fully paid, 
Nos. 25,001 to 35,000. 


Coming Issue.—At the annual meeting of Messrs. 
Royce, Limited, electrical engineers, Manchester, powers were 
vested in the directors to make a public issue of 30,000 £1 cumulative 
preference shares for further extensions. 


Electric Construction Company.—The 4 per cent. 
debenture stock transfer books will be closed from 1st to 14th prox., 
and for the ordinary and preference shares from 27th inst. to 
11th prox. 


Liverpool Overhead Railway Company.—Mr. James 
Barrow having resigned his position as a director, Mr. Harvey C. 
Woodward has been elected to a seat on the board. 

British Electric Traction Company,.—The transfer 


books of the ordinary shares will be closed from 27th inst. to 10th 
prox., inclusive. 


TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending June 
2lst were £497; corresponding week last year, £482; increase, £5. Total 
to date, £11,583, corresponding period last year, £10,542: increase, £1,011. 
Miles of track open, 84 : 


Blackpool and Fleetwood Tramways.—The receipts for the week ending June 
22ud were £592; corresponding week last year, £683: decrease, £91. Total 
to date, £9,016 ; corresponding period last year, £9,402; decrease, £836. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
or ge were £4,377; corresponding period last year, £3,201; increase, 
Central London Railway.—The receipts for the week ending June 22nd were 
£6,262; previous week, £6,239; increase, £23. Total receipts to date (25 
weeks), £155,032. Miles open, 6. 


City and South London Railway.—The receipts for the week ending June 
23rd were £1,900; corresponding week last year, £1,500; increase, £400. 
Total to date, £48,971; corresponding period last year, £82,235; increase, 
£16,736. Miles open, 43. 


Dover Corporation Tramways.—The receipts for the week ending June 
22na were £225 15s. 8d.; corresponding week last year, £216 2s. 104d.; 
increase, £9 12s, 10d. Total to date, £4,614 5s. 84d. ; corresponding period 
last year, £4,2-8 9s 64d.; increase, £35 16s. 2d. Miles of track open, 8. 
Car miles run, 1901, 5,106 ; 1900, 5,024. Number of cars, 11. 


Dublin United Tramways Company.—The receipts for the week ending June 
2ist were as follows:—D.U.T. Co., electrtc cars, £3,834 8s. 0d.; D.8.C. Co., 
electric cars, £930 13s. 3d.; total, £4,765 1s, 3d.; corresponding week last 
year—D.U.T. Co., electric cars, £3,670 4s. 10d.; ditto, horse cars, £61 Is. 5d.; 
D.S.D. Co., electric cars, £956 1s. 9d.; total, £1,687 8s. 0d.; increase, 
£i7 13s. 8d.; aggregate to date, £102,679 103. 10d.; aggregate to date last 
year, £103,102 83. 10d.; decrease, £722 13s. 0d. The mileage worked is 45 
miles electrically, as against 42 miles electrically, and two miles by horses, 
for the corresponding period last year. 


Glasgow Corporation Trams.—The receipts for week ending June 22nd were 
seri 9s. 8d., compared with £9,773 193. 34. for the corresponding period 
ast year. 

Liverpool Overhead Railway.—The receipts for the week ending June 23rd were 
£1,572; corresponding week last year, £1,606; decrea-e, £34. Total to date, 
£39,285; corresponding period last year, £35,820; iacrease, £3,465. Miles 
open, 6 miles 57 chain:, 


STOCKS AND SHARES. 


Wednesday Evening. 
THe lassitude of summer is stealing over investment markets of the 
Stock Exchange, and the number of bargains diminishes daily. This 
is the cry of the broker as well as that of the jobber, and such being 
the case it is useful to discard our usual weekly gossip of the markets 
in favour of the little retrospection which the end of the half-year 
naturally suggests. ‘The period has been one of immense unrest at 
home and abroad. Few things have made for the happiness of the 
investor, whose holdings he has seen wane ,under the lead of 
consols and other of the most gilt-edged securities. War, and 
rumours of war, have brought their regular concomitant of dear 
money ; with all the anxiety dependent upon that, and the political 
atmosphgre of unrest, has not failed to cloud the commercial sky. 
Therefore, we are prepared, at all events, to find no startling im- 
provement in cur summary. 

But the figures shall speak for themselves. We will take the 
important electrical supply section first :— 


Rise (+) or 


Price. Price. 
| June 25, 1901. fall (--). 


Company: Ordinary shares. | Dec. 81, 1900. 
| 
| 


Charing Cross and Strand .. 10 94 | - H 
Chelsea .. 62 6 - 
City of London.. ae a 94 9 | —% 
County of London... 9 9 
Edmundson’s .. oe 43 54 + 
Metropolitan | 124 14 +14 
Notting Hill .. 15 16 +1 
St. James’s and Pall Mall .. 154 
Westminster .. oe ee 13 | 12 | 


The abnormal prices ruling during the latter half of 1900 for fuel 
and materials were responsible for a batch of somewhat disappoint- 
ing dividends. Only two or three of the supply companies suc- 
ceeded in improving upon the previous distributions, but the reports 
gave hopeful indications of better things when outside markets 
resumed more normal conditions, A capital sign that shareholders 
regard their electrical investments with confidence, is to be found 
in the fact that all the new issues offered by the various boards were 
fully subscribed. The number of new emissions, principally of 
Debenture stocks and Preference shares, has been large, but the 
demand for them proved that they were very acceptable, which is 
not always the way, by any means. 

The little electric railway market, after furnishing subjects for 
endless interest amongst all classes of the community, winds up the 
half-year very much as it started in the new century. For instance, 
Central London Ordinary on December 31st, 1900, closed at 94, 
while the Preferred Half shares were 5, and the Deferred Halves 
44. We now find them unchanged, with the exception of the 
Deferred Half shares, which have risen a half notwithstanding all the 
pessimistic talk that was indulged in concerning the vibration 
question, the rolling-stock difficulties, and the extra burden 
imposed upon the earnings by a new issue of Debenture Stock, 


Waterloo and City began 1901 at 954; itis now 944. City and. 


South London Stock dipped to 45 on the appearance of a poor 
dividend. This was nine points below the quotation six months 
ago, but it has now recovered, and will finish the half-year in the 
neighbourhood of 56. The Underground stocks, despite such 
progress in the idea of electrification, are still left severely alone by 
the investor. Metropolitan Consolidated from 83 has fallen to 
75, but District Ordinary at 30 compares with 294, thanks in 
some degree to the harlequin-like appearance of Mr. Yerkes from 
Chicago. 

The telegraph companies’ list displays several points of interest. 
First must be noticed the curious inflections that have taken place 
in Amazon 5 per cent. Debentures. The last dividend on these was 
paid exactly two years’ since, but the price kept about 87, until at 
the end of May it suddenly tumbled below 60. An equally rapid 
advance then took place, upon what grounds it is hard to ascertain. 
Glancing at the comparisons of the representative stocks, this is 
what we find :— 


F Price. Trice. Rise (+) or 
Company: stocks or shares. Hoe 31,1900. June 25,190!. (—) 
Amazon Debs. .. 874 8 
Anglo-American “A”... 104 1¢ — 

Direct Spanish .. a oe 4 Bb -3 
Eastern .. 1384 +4 
Eastern Extension ee 114 =} 
Great Northern .. 32 8L = 


West Indiaand Panama... 
Globe Telegraph and Trust .. 


Violent speculations in American rails led at one time to a sharp 
jump in Anglo “ A,” which was languishing in disfavour after the 
reduction of the dividend from the 27s. per cent. paid last year to 
the 5s. paid a few months back. But the demand subsided after the 
crash in Yankees. The Eastern division still suffers from the fears 
of what the all-British cable may bring about when its competi- 
tion starts. West India and Panama securities are discredited in 
the market upon the passing of the Preference and Ordinary 
dividends. 

Coming to the miscellaneous markets, British Electric Tractions 
owe at least part of their rise from 14 to 15 to the veiled hand of 
American financiers. The company’s issue of new shares was suc- 
cessfully made, and there is now a fairly free market in them. 
National Telephones started the ‘century at 4%, but the bogey of 
Government competition led to so much selling that the price has 
sunk to 34. Curiously enough, there was a slight advance after 
Mr. Austen Chamberlain’s statement that the Government lines 
should be ready for work in August or September. Telegraph Con- 
structions at 38 are lower than they were on December 31st, 1900, 


when Telegraph Manufacturing stood at 104, the price at which © 


they now stand. 

From this brief summary one comforting reflection stands boldly 
forth. I the finance of electrical enterprise can hold its ground 
with so slight a retrocession in times of all-round dulness, it can 
safely be relied upon to give a good account of itself when the next 
cycle of prosperity comes to the stock markets. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business 
Present NAMB. Dividends for Quotations Quotation ended 
Issue, Share| he last three years. | June i9th. | June 26th. June 26th, 
1898. 1899. 1900. Highest. | Lowest. 
96,900 | African Direct legraph, 4 % Debs |100 —103 |100 —103 
119,7007) Amazon Telegraph Debs., Nos. 1 to 1,2F0 Red. wos: ies =| 78 — 83 78 — 83 
822,7007 aes vee [Stock] £3 9s.) 73/6 | 33 53 — 56 53 — 56 
3,088,5407 do. 6 % Pret ove [Stock] 6 % | 6 %/ 6 98 —100 98 —100 993 | 98 
3,088,5407 do. Deferred . |Stock|18s. %|£1 7s. | 5s. 103}— 10 | 10 — 104 | 104] 
44,000 | Chili Telephone, Nos. 1 to 44,000 ... 5/3 4 34— 4 4} 33 13 
13,333,300$) Commercial Cable $100 | 8 8 =|175 —185 —185 “a 
1,589,4962 Do. do. Sterling 500 year 4 % Deb. Stock Red. Shook ves, | see | ove (101 —103 [101 —103 | 1024 | 1012 
16,000 Cuba eee vee 8 7 % tee 7 8 8 7 eee 
Spanish eee oe 4 4 3 — 4 3 4 oe 
,000 Do. 10 Cum Pref. eee 5 eee eee eee 9 10 9 10 . eee 
30,0007 Do. do. 4% % Debs. — 104%|100 —104% 
60,7102] Direct United States Cable ... eee | 20 | 88% | 3%] 3 % | 108— 102 | 11 1033] 102 
Direct West India Cable, 44 % Reg. “Deb.. eee | {100 —103 100 —103 
4,000,000 | Eastern Telegraph, Ord. Stock aed (Stock! 7%|7%| —145 (140 —145 | 1433 | 1424 
1,826,888 Do. Pref. Stock 100 =| 90 — 93 20 — 93 914 90 
1,432,2687 Do. Mort. Deb. Stock Red. ... Stock] ... |109 —113  |109 —113 1102 
309,000 | Hastern and China Telegraph 10|7%|7%|7 % | 184— 14 134— 14 13§ | 133 
320,0007 Do. 4 % Deb. Stock % tock] ... |111 —116 {111 —116 
Eastern and South African egraph, 4 ort. De 
800,0002 Nos. 1 to 3,000, red. 1909 {100 —103 {100 
200,0007 Do. 4 % Reg. Mt. Debs. (Mauritius Bub,)1—8,000 {100 —103 /109 —103%]| ... 
180,227 | Globe and Trust .. 10 | 53 53% 1 10} 913) 9 
180,042 do. 6 Pref. re | 10) 6 | 148— 15} | 153 154 | 14% 
,000 | Great 10 |124 15 % | 31 — 33 3) — 32 ava ees 
Halifax and Bermuda Cable, 4 1st Mort. . 
82,0007 within Nos. 1 to 1 200, Red. 100 |100 —103 {100 -103 
17,000 | Indo-European Telegraph _... we | 25 [10 % | 43 — 47 43 — 47 
100,0007; London Platino-Brazilian Telegra h, 6 % De eee | 100] |103 —106 (103 —106 
72,680 | Montevideo Telephone, Limited, » Nos. to 72, 680 ... | sas 3 3 eee 
86,492 Do. do. do. 5% Pref., Nos. 1 to 86,492 1/4 5 aa 1 1 af oes 
590,000 | National Telephone, 1 to 590,000... 5/6 5 5 34 3— 3} 333} 344 
15,000 Do. 6 % Cum. Ist Pref. ... | 10) 6 6 6 11 — 12 11 — 12 
15,000 Do. 6 % Cum. 2nd Pref. ... 2 a 10 | 6 6 6 11 — 12 11 — 12 es aa 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5/5 5 5 44— 45 | 4— 4} 4h]... 
2,000,0002 Do. 384 % Deb. Stock Red. ae Stock} 34 34 34 89 — 92 89 — 92 at a 
500,0007 Do. 4 % Deb. Stock Red.... 100 |. ... “a PS 95 — 98 96 — 99 98 964 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, tally paid 1 1 
100,0002) Pacific and European Tel., 4 % Guar. Debs. 1 to 1,000 100 | |100 —103 100 —103 ace coe 
11,839 | Reuter’s. owe | 815 Sxdi 7— 8 
,000 | United River Plate Telephone . 5— 54 5— 54 551 53 
40,000 Do. do. 5 % Cum. pref. Nos. 1 1—40,000 4g-- 5+ 54] ... 
179,9477) Do. do. 5 % Debs. .. Stock] ... |103 —106 /|103 —106 | 
171,000 | West African Telegraph, 5 % Debs... 100 | | | | 98 201 | 98 —101 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 00153, 008 ses aaa + 
150,0007} Do. do. 4% Deks, 1—1,500 gua, by Bras. Bub. Tel 100 | .. | | [100 —103 —103 
207,930 | Western Ltd., Nos. 1—207,930 .. | 13— 143 | 133—14} 144 | 133 
75,0002 = Debs. ond series, 1906 eee 100 eee eee eee 102 —105 102 —105 eee oe 
348,7777 do. Deb. Stock Red. | 100 aed {102 —105 —105 
88,321 | West India and Telegraph .. oo | BG) ace g-— 
Do. do. do. Cum. 1st Pref. eee 10 . eee 5 6 5 6 eee coe 
4,669 Do. do. do. 6 % Oum. 2nd Pref.... | 10 ‘ ne ee 3— 5 3— 5 3} a 
80,0002 Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 «» |103 —106 |103 —106 af 
ELECTRICITY SUPPLY COMPANIES. 
19,661 | Brompton & Elec. Lt. Sup., Ord., 101 to 19,761 8 72— 8} eee 
,000 Chasing Crow lectri jupply ... coe 8 9 9 — 10 — 10 
20,000 44% Cum. Pref. ia 5i— 52 54— 5 
34,000 Ord. 54% | 6— 6 64 
150,0007 Do. do. Deb. Stock Red. ... |Stock| ... {109 —112 —112 
70,579 City of tondon Bietre Lighting, 40,001—110,579... 4%/0 & 84— 94 9 8%| 8h 
,000 Cum. Pref., 1 to 40,000 . 10 | 6 6 %| 6 124— 134 | 124— 134 ose eee 
400,0002 Deb. Stock, Barip. (ae at 1 £115) all paid |... | | (182 —197 [122 —127 
40,000 County of Lent & Prov. ec. Ltg., Ord. 1—40,000 | 10 | nid 8§— 84— 
20,000 6 & Pref., 40,001—60,000 % | 114— 124 | 12 — 13 124 
200,0007 Do. Deb. Stock, Prov. Certs (all paid) Re. . |105 —108 (105 —108 
120,0002) = do. 44 % 1st Mort. Deb. Stock. 100 | ... nea F 104 —107 104 —107 a 
90,000 do 4% Deb. "Stock Stock) ... |102 — 105 (102 —105 
110,000 London Electric Limited, Ord. ge 17 17 
49,840 do. 6% Pref.| ... 4— 5 4— 5 
250,0007 4% 1st Mt. Db. Stock Rd. (Stock! ... ‘a 96 —100 xd| 96 —100 
85,000 Metropolitan Electric Supply, 101 to 62,500 | 13h— 14h | 14h | 143 133 
220,00027 Do. 4h First Mortgage Btock (110 |110 —113 
250,0007 Do. 384% Mort. Deb. Stock Red. . w+ |Stock - | 96 — 99 96 — 99 
6,452 | Notting Hill Electric 7 7% | 154— 164 | 154— 16} 
40,000 | 8t. 0 and Pall Mall Electric Light, Ord. aa 5 |L44% (144 ne 15 — 16 15 — 16 153 
20,000 7 Pref., 20,081 to 40,080 7 3— 10 
150,0007 De 34 Deb. Btock Red. | | 98 —101 | 98 —101 
12,000 | Smithfield Market = 2— 2 2— 
50,0007 Do. do. 4% Deb. | | 80 — 90 80 — 90 
,000 | South London Electricity Supply, os ve ats 34 24— 34 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000... 5 |L2 % 13 & 104% | 12 — 13 12 — 13 123 |. 124 
Unies otherwise all shares are capital, 
Dividends marked § are ot af year and the first part 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. ID 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Present Stock Dividends for Closing Closing Business done 
NAME. tati k 
share| ‘he last three years. | | gone | June 26th, 190, ‘i 
t 1898. | 1899. | 1900. Highest | Lowest 
20,000 | British Aluminium Cum. Pref. .. 74— 84 74— 8% 
360,0002 Do. do. 1st Mort. Deb. Stock Red. [Stock] ... 85 — 93 89 — 93 
45,000 | British Electric 10; 8 %| 9 15 — 16 144— 154 1534; 15,; 
50,000 Do. do. 6% Cum. Pref. oes 10 re ots ane 12 — 13 12 — 13 129,| 123 
350,0007 Do. do. 5 % Perpetual Debenture Stock [Stock] =|121 —124 122 —125 124 1235 
70,000 British Insulated Wire Ord. . | | 15 108 | 103 |... 
70,000 do. 6% Cum. Pref. 5 53— 64 6— 64 6} 
90,000 Elecl. Enging., Ord., 1 to 90,000 __... 2) 5 6 1g— 1% 1g8— 13 
90,000 Do, do. Non-cum. 6 Pref., 1 to 90, 000 ... 6 24— 22 24— 28 TE 
125, 0007 Do. do. 4h % Perp. Deb. Stock [Stock] ... {103 —108 103 —108 at 
108, 7101 Do. do. 44 % Perp. 2nd Deb. Stock [Stock] ... «. |101 —104 101 —104 reg 
30,000 Callender’s Cable Construction shares, Nos. 1—30,000 ... 5 | 15 15 15 14 — 15 14 —15 142) dr. 
40,000 Do. do. 5 % Cum. Pref. ose 5 ose aoe am 54— 6 54— 6 54 ais sh 
90,0007 Do. do. 44 % 1st Mort. Deb. ‘tock Red eee [Stock] ... {L09 —113 109 —113 fol 
206,297 | Central London Railway, Ord. Shares 94— 92 93 9} 92 th 
78,703 Do. do. Pref. half-shares .. 44— 5 5} 5 m¢ 
78,708 Do. do. Def. do, des 5 4¢— 5} 43— 5} as age reé 
855,000 and London Railway... [Stock] 23%] 18%] 12%] 55 — 57 55 — 57 on 
37,500 do. Ord. shares Nos. 22, 501 to 60, 000 ase 52 54— 5? op 
54,000 Crompton & Co., Nos. 54,000 3-| 6-%| 4 34— 4 Sh-| 
5 % Ast Mort. Reg. Debs., 1 to 900 of 
100,0002 £100, and 901 to 11, 000 of £50 red |102 —105 102 —107 an 
99,261 | Edison & Swan Utd. El. Let., “A” shares, £3 pd. 1 to 99,261 4 4 1— 14 i— 14 1} 1} Fr 
17,139 Do. do. do. “A” Shares, 01—017,139 ... 5] 6S 2— 3 2— 3 co 
344,0237 Do. do. do. 4% Deb. Stock Red «se. | 200 as ie oa 87 — 89 87 — 89 eee ax ba 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. all pd. | 100 94 — 98 94 — 98 at 
112,100 | Electric Construction, 1 to 112,100 ... 24 23 |.... sh 
25,000 Do. do. Cum. Pref., 1 to 000... 24— 3 24— 3 eee ive 30 
Do. do. 4% Perp. 1st Mort. Deb. Stock ... |Stock| ... {101 —104 —103 til 
35,000 | Henley’s (W. Works, Ord. ... 5 | 14 15 %} 20 154— 164 | 164 ch 
35,000 Do, do. 44 % Pref. 5 aes 54— 6 54— ass ar’ 
50,0007 Do. do. 44 Mort. Deb. Btock... Stock) ... —111 107, —111 
50,000 Gutta Percha and Telegraph Works ee | 10 10 ... | 21 — 22 21 — 22 218 
300,6007 do. do. 4 % 1st Mort. Deb... | 100 |101 —104 101 —104 eve 
87,500 fLiverpoo Overhead Railway, Ord. | 10 | 833%) 32%! 384%} 8 — 8% | 84 — 8} 
10,000 Pref., £10 paid ase 10; 5% 5 134 13 — 13} 
& Fynn 6 % Cum. Pref, . ihe 6% 19/- to 20/- | ... 
$7,350 | Telegraph Construction and Maintenance ... coe | 12) 15 %| 15 BG 174% 36 — 40 36 — 40 39 ees 
150,0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 + | 100 ae sae 102 —105 {102 —105 ae ose 
20,000 | Telegraph Manufacturing, Nos. 1 to 20,000 one 5} 8%) 12% 12 10 — 11 i0 — 103 
20,000 | Do. do. 5 % Om. Prf. Nos. 1 to 20,000... | 5| | | | 6 | 6 6 th 
540,0007| Waterloo and City Railway, Ord. Stock... 4.8 | 3%| 3%} 38 93 — 96 93 — 96 
H 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. § From Bradford Share List. a 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. ar 
Consolidated Telephone Construction and Maintenance, Ys—18 Oldham, pins and Hyde Electric - pd.), Ord., 154—164. on 
Nasional Electric Free Wiring, 12/6 paid, }1—1;. do. . (£10 pd.), 10—11, 
*7, £10 (fully paid), 163. ok 
* From Birmingham Share List, Bank rate of discount 34 per cent. (June 6th, 1901). 
MARKET QUOTATIONS, Wednesday, June 26th. 
CHEMICALS, &c. This week.| Last week. |Inc, or Dec. METALS, &c, (continued.) | This week.| Last week. |Inc. or Dec, 
Gi 
Acid, wt. Coppe ae, to £85 £85 oe 
. oo per cwt. (Electrolytic) Bars +» perton £82 £82 
@ Sulphuric 5/6 5/6 She +. per ton £90 £90 
Ammoniac, 8: per owt. Rod +. perton £84 £84 
Ammonia, Muriate (orystal) per ton £83 10 £33 10 6 H.C. Wire per Ib. 
per ton £80 f Ebonite Rod .. eo perlb. 
Bleachin powder es perton £1 £1 Sheet oo oes ID. 5/- ee 
Bisulphide of Carbon .. perton £15 £15 n German Silver Wire «+ perlb. 15 1/5 
a Borax perton £15 £15 h Gutta-percha fine . +» perlb. 
a Bensole (90%) .. «- pergal. h India-rubber, Para fine. per lb. 3/9 4d, ine. ul 
eo per gal. 5/6 5/6 Charcoal Sheets .. per ton £18 18 ul 
Popper Sulphate oe +. perton £28 £23 ee & , Pig (Cleveland warrants) . per ton 44/2 44/104 | 84d. dec, lo 
Nitrate .. .. perton £24 £24 ee , Forgin to size per ton| From £11 | From £11 
» WhiteSugar .. .. perton £81 £31 ,, Scrap, per 70/- to 72/6 | 70/- to 72/6 ck 
@ Naphiha, Solvent (90% at160°C). per gal.| 5/6 Lead, English Ingot «. per T 
a Potash, Bichromate,incasks.. per lb. 9 Sheet ce perton| £13 10 £13 10 th 
@ Caustic (75/80%) perton £ Manganin Wire No. 28 .. perlb. 8/- oo al 
a _,,  Bisulphate +. per ton £85 £85 g Mercury £926 £926 
aBhellac . per owt. 61/- 61/- Mica in original cases), small .. perlb.| 8d. to9d. | 8d. to 9d. 
a Sulphate of “Magnesia .. +» perton £410 £4 10 oe a a as a — per lb.| 1/9 to 2/9 | 1/9 to 2/9 es re 
a Sulphur, Sublimed Flowers « per ton £6 £6 a d arge .. perlb.| 8/8t0 7/3 | 8/3 to 7/8 we bs 
” oe per ton £5 10 £5 10 p Phosphor Bronze, plain per Ib. | 1/04 to 1/8 | 1/04 to 1/3 
Lum per ton £5 £5 Folled bars & per lb.| 1/1to1/4 | 1/1 to 1/4 
Soda, Caustic white 10 +. perton £10 15 £10 15 per lb. m 1/8 ‘om 1/8 ay 
@ » Crystals .. .. perton £8 £8 oPlatinum . peroz.| £41 £41 w 
» Bichromate,casks .. per lb, 22d. 23d. Silicium Bronze Wire per Ib. | LOZd. to 1/04/ to 1,03 
Steel, Magnet, ace'd’ng to dese’p'n per ton £15 | to Ke 
” oe m 
METALS, &c. gTin, block .. perton| { 10} | dee. ne 
b Aluminium Wire, in ton lots.. perton | £224 £294 9 foil 1/6 di 
Sheet, in ton lots = ton £191 £191 n \, wire,Nos.1tol6 per Ib. 1/9 19 of 
p Babbitt’s metal ingots. . r ton | £75 to £140) £75 to £140 ee p White Anti- friction Metals — fi 
Brass (rolled metal 2" to 12") basis aed Ib. 934. 74d. 3d. ine. “White Ant” brand . per ton} £35 to £65 | £35 to £65 oe 
Tube (brazed) .. .. perlb, 10d. 10d. j Yarns, Cotton, Single 101b. per lb. aid. d, ac 
» (soliddrawn) .. perlb, Best Flax,6lea. .. per lb. ce 
Wire, basis perlb. 3 »  Hemp,8 ply 10 lbs. perlb. 43d. Ww 
Copper Tubes (brazed) per lb. 1ld. 1ld. Russian, 10 lbs. .. per lb. ofa 
(solid drawn) per Ib. 1044. Jute, 180 Ibs, rove perton| £14 5 £145 su 
; Copper Bars (best selected) .. per ton A | Zine, Sh’t. (Vielle Montagne pnd. ) perton| £22 10 £22 10 m 
| 
R 
fa Messrs. G. Boor & Ca, f India-Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited tk 


Messrs. James & Shakspeare, [Co,, Lid, 
Messrs. & Till, 
‘ Boils ing & Lowe, 
Messrs. Heury 0, Yeo &:00, 


Quotations | ™ Messrs, W. T. Glover & Co., Lti, 
supplied by Messrs, P, Ormiston & Sons. 
o Messre, Johnson, Matthey & Co,, Lid, 
The Pho pbor Bronse Commany Lid, 


b The British Co., Quotations 


Messrs. Thos, Bolton & 
FE, & Bons. 
Frederick Smith & 
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INSTITUTION OF ELECTRICAL 
ENGINEERS. 


STORAGE BATTERIES IN ELECTRIC 
POWER STATIONS CONTROLLED BY 
REVERSIBLE BOOSTERS. 


By J. 8. Higurirenp, Member. 
(Paper read May 9th, 1901.) 


(Continued from page 1081.) 


Tis booster is used in series with the battery 
at all times when the plant is running, or when 
regulation is necessary when the battery alone is 
driving the load. The curves, figs. 11, 12, 13 
show the results obtained. The curves shown are 
for a Friday and Saturday load, and hence indicate 
the working when the variations of the load are 
most violent. The curves have been plotted from 
readings taken on Elliott’s Weston instruments, 
one observer reading each instrument. After 
operating the line from 11 p.m. on Thursday 
night, the night load consisting of late cars up to 
lam., and about 50 u.p. of motors at a colliery, 
and the early cars from 4.30 a.m. to 6.30 a.m. on 
Friday morning, a 125-Kw. shunt-wound unit was 
connected, and run at full load till 2 p.m., the 
battery during the time from 6.30 to 8 a.m. gaining 
a certain amount of charge ; from 2 p.m. a 215-Kw. 
shunt-wound unit took the load running with from 
300 to 350 amperes, the battery gaining in charge 
till shutting down at 11 p.m., when it ended fully 
charged The figures relating to the day’s work 
are as follows :— 


Units generated amounted to 2,119 


» to line 2,045 

” discharge ” » 9318 
Used by booster motor 
Maximum load on line ... 382 Kw. 


There is some difficulty in accurately metering 
the battery units, owing to the violent changes 
in the strength and direction of the current. The 
above figures were obtained from two Thomson- 
Houston watt-hour meters in series, provided 
with pawls to admit of revolution in one direction 
only. The generator units were measured on 
an Aron meter, and the booster and line units 
on Hookham meters. 

From March 2nd to March 3ist the figures 
obtained were as follows :— 


Units generated ... 65,615 

» sent to line .-» 61,665 

» used by booster ... 2,034 

» charge 10,517 

» . discharge ... ... 8,560 

Giving the following percentages :— : 

94 31 16 13°9 81°4 


The difference between units generated and 
units metered to line is, of course, due to the 
units used by the booster motor and the units 
lost in the battery ; the figures, it will be noted, 
check one another very closely; the former 
figure is 3,950 units, and the latter 3,991 units. 
The slight discrepancy is accounted for by the fact 
that the units metered to the line are read on an 
ampere-hour meter, and an error in the line 


pressure would affect the figure. All the other. 


readings are taken on watt-hour meters. The 
battery efficiency is really rather higher than 81:4 
per cent. At the beginning of -the month the 
average specific gravity was 1°205 when the célls 
were fully charged. At the end of the month the 
specific gravity had risen to 1°210, showing that 
more charging was given than would have been 
necessary if sufficient charge had been given 
during the previous month. The small percentage 
of energy taken by the booster motor is con- 
firmed over a long period, as shown by the 
additional figures in the appendix. The per- 
centage of the whole number of units generated 
which passed through the battery is also rather 
surprising, considering that the battery takes 
more than one-half of the maximum line load. 
Referring to the appendix figures,I should say that 
the booster described in the paper was put to work 
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Fig. 11.—Curves sHowinc Loap on GeENsRATOR, Linz anD BartTerRy 
OPERATING TRACTION LOAD WITH REVERSIBLE BOOSTER. 


Generator—125 kw. shunt wound. 
Battery—240 cells, 450 amperes per hour. 
Booster—25 Kw. capacity. 
Cars on Line—One with 2°25 u.p. motors for 52 passengers. 
5 » 19 with 2°35 H.p. motors for 79 passengers. 
(Readings taken Friday, March 1st, 1901, morning.) 
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Fic. 12.—Curves SHowrnc Loap oN Gs5NERATOR, LINE, AND BATTERY, 
OPERATING TRACTION LoaD wiTH REVERSIBLE BOoosTER. 


Generator—210 kw. shunt wound. 

Battery—240 cells, 450 amperes per hour. 

Booster—25 Kw. capacity. 

Cars on line—Two with 2°25-H.p. motors for 52 passengers. 
‘a » 23 with 2°35-H.P. motors for 79 passengers. 

(Readings taken Saturday, March 22nd, 1901, afternoon.) 
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Fie 13.—Curves Suowrna Loap on GENERATOR, Linn, aND BartrsRy, 
OPERATING TRACTION LOAD WITH REVERSIBLE BoosTER, 


Generator—210 kw. shunt-wound. 

Battery—240 cells, 450 amperes per hour. 

Booster—25 Kw. capacity. 

Cars on line—One with 2'25-H.p. motors for 52 passengers. 
‘i » 21 with 2°35-H.p. motors for 79 passengers, 
(Readings taken Friday, March 1st, 1901, afternoon.) 
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Fic. 15.—WoRrKING witH Booster. 
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Fig. 14.—WoRrKING witHovuT BoosTER. 


Recorder Curves for Traction Load worked with Battery and Reversible Booster. 
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LINE AMPS: |— 
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Fig. 16.—REcoRDER CURVES FROM GENERATOR BaTTERY AND REVERSIBLE BoosteER ON TRAMWAY LOAD. 


Generator 125 kw. 


in the middle of August. Before that time a small booster of the 
same type was used with a battery giving 100 amperes at the one- 
hour rate. This battery frequently gave discharges of 170 amperes. 
This was the first booster made of the type described, and was of 
an experimental nature. Unfortunately, I had not arranged for the 
metering of ‘all the units at that time, and, therefore, no figures 
relating to its operation are available. 

Figs. 14, 15, 16, 17 show curves photographically reproduced from 
charts taken from Elliott recording instruments. Fig. 14 shows 
the action of the battery without the reversible booster, the line 
pressure being kept by hand from 490 to 550 volts. Without 
hand regulation, the variation on a shunt-wound generator would 


12 cars, 


be altogether too great if the battery were worked anywhere 
near the one-hour rate. Figs. 15, 16, 17 show the operation with 
the booster in the ordinary way of working. Unfortunately, the 
instrument on the generator was not of the latest type, fitted 
with a dash-pot, so that the quick changes which occur are some- 
what magnified. Errors in the engine governor also account for 
some variations. 

I should here note that the ultimate object of the booster is to 
correct for the varying characteristic of the battery: when in a 
partly charged condition, the battery characteristic is a falling 
one, somewhat similar to the characteristic of a shunt-wound 
generator. The characteristic, however, varies according to the 
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state of charge of the battery. The reversible booster described 
serves to correct for the varying nature of the battery characteristic 
so as to make the characteristic of the battery and booster the same 
whatever the state of charge, and to make it either falling or flat, or 
rising over a wide range. By making the characteristic flat, the 
load on a shunt-wound generator working in parallel with the 
boosted battery will be nearly constant. By adjusting the booster 
so that the characteristic closely follows the characteristic of the 
generator, whether shunt or compound wourd, the load will be 
shared by the battery as in the case of two generators in parallel. 


improvement in economy can be attained by a further levelling of 
the load by a battery. There may be special cases, for instance, 
where a small all-night service is worked, or where a peak, due to 
extra cars, exists at stated hours, which a battery could carry, and so 
save the use of extra boilers or engines for only one or two hours. 
In general, however, I am inclined to consider that the central 
station is not the correct place for a battery to be used with plant 
for this size of road. Consider the case where a system of town 
tramways, operating upwards of 400 cars, is driven from a single 
station situated reasonably near to the centre of the load, several of 


= 


RECORDER CURVES. FROM GENERATOR. BATTERY. & REVERSIBLE” 


BOOSTER 


a 


> 


There is one other point I should here refer to, that isthe nature 
of the fluctuations of the current taken by the motor driving the 
booster. Since the number of cells used is 240, the boost on the 
top charge amounts to 100 volts, that is, the pressure is from 600 to 
620 volts on the cells when they are fully charged. The: least 
pressure to which the battery falls on the heaviest discharges is 440 
volts, the boost on charge is therefore greater than on discharge, 
hence with the same current the motor takes more driving on charge 
than on discharge; and therefore, with the steady load on the 
generator, the charging current is never as great as the discharging 
current, as will be seen from the curves. The greatest observed 
current taken by the motor is 70 amperes, but this is unusual, the 
normal maximum not exceeding 50, or about 7 per cent. of the 
maximum load. 

The battery used consists of 240 cells, giving 450 amperes at a 
one-hour rate of discharge. The booster is rated for 200 amperes 
continuously, and will carry 450 amperes momentarily ; the brushes 
work without lead, and do not spark even when a current of 200 
amperes is passing without any field. 

In considering the use of batteries in connection with large 
plant operating roads with upwards of 400 cars, it is necessary to 
take into account the above-mentioned fact, that the load will be a 
fairly even one, and with properly designed engines very little 


Fic. 17.—RecorpER CURVES FROM GENERATOR BatTERY AND REVERSIBLE Booster. 


the routes running out some six or more miles in various directions 
from the centre. Each route should be fed by its own feeders to 
obviate any breakdown on one route affecting the remainder; each 
route might account for 30 or 40 cars, the load on each set of feeders 
would be of the same character as the load on a small system with a 
load-factor of not more than 25 per cent. There is no doubt, there- 
fore, that given suitable sites, batteries in sub-stations worked as 
described above would serve to keep the load on the feeders con- 
stant, and since less than a third of the maximum current would be 
carried by the rails, the use of boosted rail-feeders would be 
obviated. 

The same arguments also apply to the case where the power- 
station is so far outside the area as to necessitate the use of converted 
high-tension currents: by using a suitable battery in the sub- 
stations the load on the converters could be kept constant, the 
rotaries would then operate more perfectly : they need not be of 
such great capacity as without batteries, and the high-tension 
feeders could be designed to carry the mean current instead of the 
maximum. 

A power station supplying energy to a railway, as distinguished 
from a tramway, will, in general, carry a load of the same character 
as that of a small tramway plant; but the fluctuations of the load 
will be of greater amount due to the greater energy taken in starting 
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the heavier vehicles. At the same time, it is more easy to arrange 
the running schedule for a railway than for a street tramway, so 
that only a few cars or trains start or ascend heavy grades 
simultaneously; the stops generally are less frequent, and the 
road is flatter than that obtaining in the ordinary tramway. 
The distances run will probably, however, be greater, and 
therefore the right place for batteries. on a railway system will 
be in sub-stations situated near the load centres. 


(To be continued.) 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Fresidential Address delivered by Mr. W. A. CHAMEN, at 
Glasgow, June 19th, 1901. 


I wave to congratulate you upon the incorporation of this Associa- 
tion. We are starting into a new century and into a new reign asa 
newly incorporated body. Drawing up the memorandum and 
articles of association has been a work of great labour and has 
extended over some considerable time. Our honorary solicitor, 
Mr. Alderman Pearson, has carried the whole matter through for 
us in a most admirable manner, and we owe him for his toil and 
patience a great debt of gratitude which we shall find it hard to 
repay by anything we are able to do in return. 

On looking over the addresses of the last two Presidents I find 
that the affairs of the Municipal Electrical Association and its work 
have been so fully and so ably dealt with, and that so many of the 
points indicated as requiring attention and providing work for the 
Association still occupy those same prominent positions, that I 
would ask those of you who were not present at the last two con- 
ventions to obtain copies of the Proceedings for the last two years 
from the secretary, if you have not already done so, and to read 
over those two addresses. I do not propose in this short address to 
draw yourattention tothe brief but important history of the Municipal 
Electrical Association and to its rapid progress, as was so very clearly 
done by your much respected Past-President, Mr. Mountain, to whom 
so great a measure of thesuccess of this Association is due, owing tothe 
unflagging energy he displayed from the start as your first honorary 
secretary. I have, however, to congratulate you on the further 
large increase of membership from 77 committee members at last 
convention to 98, and from 142 engineer members of all classes to 
165 at the present time, our present total membership being thus 
264, or an addition of 55 since the last convention. This increase must 
be considered most satisfactory, and I think there are indications of 
a still further considerable increase during the coming year. I 
regret that we have to record the loss by death of one member, Mr. 
A. H. Roe, of Bury St. Edmunds. 

We have suffered some losses through members resigning their 
positions as corporation engineers to take up posts with companies 
or to practice as consulting engineers on their own account. More 
especially have we to lament in this way the loss of Mr. C. H. 
Wordingham, who was president, I believe, during the second year 
of our existence, and who was one of the founders of this Associa- 
tion. This is indeed a great loss to us, for the energy and ability 
which he brought into our meetings was of a kind not easily 
replaced. Mr. Wordingham was also treasurer of the Benevolent 
Fund, which owes its existence, I think, almost entirely to his 
efforts. Though not now one of us, Iam glad to tell you that he 
continues to take great interest in our doings, and he has promised 
that he will, whenever possible, attend our conventions and join in 
our discussions. I am sure we all wish him that success in his new 
departure which he so well deserves. 

I have to draw the attention of our Associates to the fact that 
there has not been that enthusiasm displayed by them in sending in 
papers competing for the prizes offered by the Association, in 
consequence of which for the present year the Council have been 
obliged to suspend the award of the prize. This is a matter which, 
I trust, will receive your attention and be discussed at the business 
meeting on Friday evening. t 

You will have observed from the programme that there are fewer 
papers to be read and discussed at this meeting than there were at 
last year’sconvention. I believe you will all agree with the Council 
in thinking that it is better to have fewer subjects before us, and 
longer time for discussing them, and also that it is more satisfactory 
for the papers to be read to the meeting by their respective authors 
than to be held as read and discussed forthwith. The Council feel 
that we are likely to get far more useful discussions in this way, 
as all present will at least understand what it is that is being 
discussed. 

As already indicated, I do not propose in this short address to 
touch upon all the subjects which appear to require, during the 
present year, the attention of this Association, as they have been 
already so clearly pointed out by your two past-presidents, Mr. 
Faraday Proctor and Mr. Mountain; but I ought, perhaps, to 
emphasise one of them, viz., the suspension of payments to sinking 
fund during course of construction and for two or three years after- 
wards. Many municipal electrical undertakings are feeling the 
burden, and I may say the unfairness, of being taxed during the first 
few years of their existence, while they are in a state either wholly 
or partially unproductive of revenue by being compelled to pay from 
the start their annual contribution to the sinking fund. While it is, 
of course, necessary that Parliament should take steps to ensure the 
paying off of the debt in a proper time, it does seem that it is rather 
unreasonable to enforce this annual payment from the very start of the 


undertaking, when it must be so obvious that the concern has had no 
time or opportunity to bring in a revenue at all proportional to the 
capital which has been expended upon it. This question is now 
actively engaging the attention of the Council, and I do not know 
that I need to say more about it here, except to point out that it 
also arises in extensions of existing undertakings into new areas not 
previously supplied, and which require not only new mains but new 
generating stations, and, in fact, a new start and new loans for that 
specific purpose. 

There is, however, one point which has not been touched upon by 
your two Past-Presidents, but which I should like specially to bring 
before your notice. I refer to the question of “ System Charging 
for Electricity.” 

Doubtless this is a dry and uninteresting subject, and many of 
you will think that I might have chosen some engineering point 
arising out of the experience gained in carrying out the large new 
electricity works which have been now nearly completed iu this 
city, or in carrying on the supply from these works. Well, gentle- 
men, that after all is what I have done. We engineers naturally 
love our machinery, our mains and our whole plant, but we soon 
find that our attention gets drawn also to other things, and chiefly 
to that all important question of money. It is of no use to leave 
this question to the purely commercial people. If we do so they 
soon come to us and say, “ How is it that you are always asking for 
more machinery, and thus wanting to increase the capital expendi- 
ture? Why won’t you get more units out of the plant you have 
already installed ? The undertaking grows, it is true, but if you 
go on at this rate, we shall never get the price down. What is the 
meaning of it?” You all know the answer. The poor engineer 
has to say: “ Well, every winter the maximum load goes on iucreas- 
ing, and we must have the plant if we are to meet the maximum 
demand that will be made upon us next December.” If the engi- 
neer leaves the matter at that, the commercial man goes off 
grumbling, and saying that “ he supposes it can’t be helped, and 
that the electric lighting is a poor business,” and so the matter ends 
for the time being. 

Many of my colleagues in this Association have, however, not 
been content to leave this question undealt with, and have set to 
work to explain that it is only for about three or four months in the 
year that the machinery is all at work, and then only for a few 
hours each day at anything like full load, so that the only way in 
which more units can be got out of the plant is by finding some 
demand which shall make longer use of it. The commercial people 
see this, and try systems of discounts in order to encourage large 
consumers, but still the trouble remains, and the engineer gets dis- 
liked for pointing out a difficulty and suggesting no remedy. The 
whole business, therefore, settles comfortably down on his shoulders, 
and he has in the end to suggest some remedy. 

The question of price at first sight seems a very simple matter; 
total up the cost of coal, wages, repairs, and petty store bills for 
the year, and add all the capital charges (i.e., interest and sinking- 
fund) and the managemert expenses ; divide this sum by the number 
of units sold, and the result is the cost per unit. Add to this what- 
ever margin is deemed necessary, and the result is the price per 
unit. Such a method of arriving at the selling price of electricity 
possesses one advantage—viz, that it is simple. That, however, 
seems to be all that can be said for it. 

It is known to everyone that as a rule the greater the quantity of any 
commodity that can be sold, the lower will be the cost of producing. 
it, but the real reason why this is so is understood by comparatively 
few. There is, for instance, the well-known tale of the old woman 
who said that she made a loss on every article she sold, and that it 
was only the quantity of business she did which enabled her to get 
her living. As she is not commonly reported to have become 
bankrupt, it is {presumed that she had grasped the principle 
correctly, but was not able to understand the exact way in which it 
worked, or, at any rate, to properly express it in words. Doubtless, 
she would have lost heavily if she had not been able to sell the 
quantity she spoke of, and for a sale of half that quantity she 
might have required to increase the price in order to make any 
profit, or, indeed, to avoid making any loss; so that up to that 
point she was correct in saying she made a loss on every article she 
sold. I do not think this old woman ever sold electricity, but I 
have no doubt that if that problem had been thrust upon her, she 
would have displayed the same sagacity, and would have adapted 
herself to the altered circumstances. She might have been a most 
useful member of an electricity committee. 

We may here note a few facts before proceeding. I quote figures 
from the electricity department of Glasgow as being the readiest at 
hand. The number of units of electricity sold during the year just 
concluded (May 31st) was, roughly, 64 millions. The maximum 
load occurred during November, December and January at 5 o’clock 
on each night except Saturdays and Sundays. The plant used 
(allowing ample spares and stand-bys), if continuously in use at full 
load, would have produced some 81 million units in the year, and 
this extra 744 million units could have been sold probably at a 
profit to the existing consumers if they could have taken it for the 
low price of about $d. per unit without any additional capital 
expenditure or increased management expenses of any kind. Of 
course, I do not suggest that we could ever hope to sell such a 
quantity as this, but there is a long stretch between 64 millions and 
81 millions, and we might sell more thaa we do. Let us look a 
little more closely, though briefly, into some of the figures. The 
cost of buildings, plant (including spare) and mains runs out at 
present at about £114 per kilowatt. This figure, of course, varies 
from time to time, and will go down again when fair proportions 
become established between the cost of sites, buildings, machinery 
and mains, perhaps to £80 or less. It is already down to about 
£104. This, however, does not affect us just now. 

The standing charges, being interest, sinking fund, wages, rents, 
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rates and taxes, management expenses, and repairs amount together 
to, say, £8 3s. per kilowatt per annum. This figure is arrived at by 
taking out the individual maximum demands of the consumers and 
dividing the total standing charges by the sum of them. You will 
note that the sum of the consumers’ maximum demands is greater 
than the actual maximum demand upon the generating plant by 
aout 25 per cent., which we may take to mean, roughly speaking, 
tiat some 25 per cent. of the consumers eitherdo not come on at 
all, or, at least, not to their full extent, until after the time of maxi- 
nim demand upon the generating stations is past. You will note, 
t.erefore, that in apportioning the standing charges per kilowatt 
d»e allowance is made for this fact, and the standing charges are 
less than they would be by about 25 per cent. on account of this 
d:versity factor. This shows the advantage which consumers get by 
t. king the supply from a common source. Let us now consider a 
few different classes of consumers, and see how they use their light, 
t king, in each case, their maximum demand, for the sake of argu- 
pent, as 1 Kw., and finding out what number of hours’ use per day 
te quantity of units they each consume is equivalent to, spreading 
cur investigations, of course, over the whole year. We find the 
f lowing :—. 
Street lighting (all night), 104 hours per day, 3,832 units per ann. 


Public house 1,825 ,, 
Domestic consumer say 3 1,095 _,, 
Office 


These figures are simply examples, being easy to follow, but they 
«ce not quite accurate. For instance, many of the offices average 
| ss than half an hour, while domestic consumers average only about 
‘. hours; but we need not worry about fractions for our present 
} arpose. Suppose we had a small concern with these six different con- 
s mers as partners ; the maximum demand of each is the same, viz., 
| xw., and the standing charge of £8 3s. is incurred by each, quite 
respective of the amount of electricity consumed, and we have 
« ready seen that by combining together, this standing charge is 
1» duced below what it would beif each had his own plant, owing to the 
i.ct that the’ theatre does not want light when the office does, and 


that the following would be about the proportions of the cost of coal 
for the different consumers :— 


Street lighting ... ‘51d. per unit. 
51d. 


These costs include carting and handling of the coal and remova 
of the ashes, &c. The street lighting should really be a lower figure, 
but no information was at hand at the time the figures were obtained, 
so that it was put in the same as for a five-hour consumer. In 
passing, I may say that during the past six months one-third of the 
coal we have consumed has been wasted practically through inter- 
mittent and varying loads. If we now make up the accounts for 
these six consumers, we find they come out as follows :~ 


i ;s | No.of Ave- | Level rate 
= units used Total | Total | rage | of I8id. 
E g | by each charge.| bills charge. | per Total 
Class unit bills 


| 3. d. & 4. 

Street lighting .. | 104) 8,832 8 3 08 1 1016 410 102; 29 610 
Public house oe 5 | 1,825 8 3 612 0 6 157) 14400 
Restaurant .. an 4) 1,460 8 8 0 31211)11 1511) 194; 11 40 
Domestic consumer | 3) 1,095 8 8 08 Qitilt 511) 245 8 8 0 
Theatre 2 730 8 3 0 2 61010 9 10) 3°42 512 0 
Office. . 1; 3865 8 8015 69 8 614 216 0 
— | 9,807 [ss 18 0/23 7 6 6 10 


m1 6 6 — | 


It may be objected that I have not taken into account water, 
oil, &c., but these are small, and will make no material difference 
to the result. 

You will observe that the street-lighting consumer pays an 
average price of 1°02 pence per unit, and the office an average price 
of 6°14 pence per unit, and that the other consumers vary between 
these two extremes. It seems to me that for lighting purposes 
this method of looking at the matter is a fair and just one. 
An electrical engineer of long experience made the following 

remark in discussing this troublesome question with 


3200 


me some few months ago. ‘There are,” he said, 


aS A “two principles upon which consumers can be 
3000}-—-- , charged. One is that of dividing the total costs for 
2900 ‘ iq the year by the number of units sold. That is to 
2800 ‘ say, to charge an average price (which works out at 
about 4d. per unit). The other is that of approxi- 
pees H 4 io 1,300,000 mating the charge to each consumer to the cost of 
° ' ‘ supplying him.” I think that expresses our position 
2500 H ate exactly, but which of these principles are we to work 
2400 ' 3 208. upon ? I have shown you in a rough and ready 
2300 — 1 ; c manner, without any pretence, of course, to a close 
2200 i , 1,100,000 degree of accuracy, how the costs per unit must vary 
2100 . — a between very wide limits, and this mostly on account 
000.000 the very short use which is made of the plant by 
= 2000 ' ‘ aes many of the consumers. If you take out the average 
= 1900 my, \ cost per unit from the table I have given you it will 
3 1800 - mas / v 900.000 come to only 1°84d. per unit. If you charge this 
= 1700 . t uniform price, however, you will be charging the 
800,000 street lighting with over £29 instead of £16, and the 
D rh #F, 4 a office will be let off with £6 14s. instead of paying 
700.000 © £9 8s. 6d. and you must remember that in actual 
1400 / \ fact the proportions of these different classes of 
1300 / consumers are by no means what are given you in 
1200 600,000 this table. Which of us can show one-sixth of our 
Tit 500.000 another two-sixths in five-hour and four-hour con- 
1000 sumers? If you take my table and adapt it to your 
900 , B A own circumstances, I do not think any of you will be 
800 ; 3 ; | 400.000 able to work out an average of 1:84d. per unit. 
700 ; 4 \ ais By using a sliding scale of charge in Glasgow the 
600 ] 4 + 300,000 cost of producing our 64 million units in the year just 
concluded works out at about 3°18d. per unit, or 
500/ Se |_| !900,000 perhaps less, and we have estimated on selling 
400 | : 9,000,000 units for next year at an average cost of 
300 Aba bet oe production of 2°61d. per unit. The charges are 6d. for 
200 ~+—+—4- + aR Ss —7— 100,000 the first 365 hours’ use per annum of the maximum 
100 ane — demand and 1d. thereafter, with, however, uniform 
3 0 rates of 34d. for domestic consumers, theatres and 
9 (2345676 9 OH.121234 567 8 0,00 2 halls, 3d. for churches, and 14d. for power. Many 
MIDNIGHT MID-DAY MIDNIGHT of our consumers, however, will be paying only about 
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gas output. 


that the domestic consumer also does not fully light up when the 
others are at their maximum. It seems to me, therefore, that these 
partners as ordinary business men would each agree to pay £8 3s. 
per annum in a lump sum plus the working costs according to the 
number of units consumed in each case. 

Let us look, however, at the question of coal.- I am obliged to 
put before you some figures obtained some time ago, which while 
they certainly would be somewhat less at the present time, will 
serve for our present purpose. The cost of coal per unit for the 
various different classes of consumers is greater for the short-hour 
ones than for the long-heur ones, owing to the waste which occurs 
in getting up steam for such short runs, and in running plant at 
light loads. From careful tests which have been made, I believe 


2d. per unit for lighting under the sliding scale. Do 

you think we should be able to keep them at 34d., or 

perhaps 4d., or do you think we should go on 

increasing our. output at the rate of 50 per cent. per 
annum, as we have done for the last two years, if we reverted toa 
uniform rate? Iam afraid we should not. 

Power supply seems to me to be a different question, not simply 
because it is a day load, and in use, perhaps, more in summer than 
in winter, but because there is no natural law’ which forces it to 
come on +t a maximum far in excess of its normal at any particular 
time of the day, a feature which is so very strongly marked in 
the case of lighting. The diagram shows in dotted lines the total 
load curve which includes both electric lighting and power ona 
day in last December, and you will observe how sharp a peak 
occurs about 5 o’clock. What is the reason of this? It is probably 
that the very short office load and the early closing shop load are 
both just on in addition to everything else. Business men are in 
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signing their letters, and clerks are all hard at work finishing off 
with the greatest possible haste, lest they should be guilty of any 
unpunctuality in getting away at the usual time. At this time 
probably every light in these offices is in use, though only for a very 
short time, for shortly after six o’clock the load is down again to a 
much lower point. In the summer, and during the greater part of 
the year, this does not happen. ~As soon as daylight draws out to 
five o’clock, this nightmare of a load is gone until next winter. In 
Glasgow we have a load of the kind to the value of about 1,540 kw., 
7.e., we have consumers of this very short-hour class who require 
this amount of plant to supply them, and whose average 
use per day is just half an hour. They consume 248,543 
units per annym, which brings in at 6d. per unit the sum of £6,208, 
or about 3°7 per cent. upon the capital expended to supply them. 
It is certain that if there were no consumers using current for 
longer hours than these the concern would become bankrupt in a 
very short time, even with a charge of 8d. per unit. I need not 
point out that this five o’clock contains practically all our 
consumers except churches, theatres, halls and places of amuse- 
ment, and domestic consumers to some extent, as they do not light 
up fully as a rule until later. In fact, all but 25 per cent. are 
drawing a supply at this time. The conditions under which light 
is required cause this awkward peak, and they cannot be altered. 
The proportions of the peak to the whole diagram can, however, be 
reduced by getting on a greater number of consumers who use cur- 
rent longer. Power supply is a most excellent way of producing 
this result if we can get enough of it. In Glasgow up to date we 
have about 1,894 H.p. connected to our mains. It does not cease at 
five o'clock in the winter, and does not therefore simply fill in our 
load diagram in the shallow places. If it did this it might enable 
us to charge a uniform rate for everybody. It has no peak of its 
own, however. It goes on from morning to evening with the same 
variations, of course due to those motors which are used intermit- 
tently, but these variations average out in a reasonable way, as there 
is no circumstance which compels nearly the whole of the motors, 
whether in continuous or in intermittent use, to come on together 
either at five o’clock or at any other time. If we had a power load 
only to deal with, there would not be this peak trouble, and it would 
seem possible, saving only that a maxinum charge of, say, £2 per 
annum, should be made to cover interest on cost of meter, &c., to do 
all that can be wanted for all ordinary purposes by means of a 
scale much more nearly approaching a uniform price than the light- 
ing one. For any purpose requiring a supply for 24 hours per day, 
it would seem to be unfair to make the same charge as for such 
intermittent use as is experienced in the case of hoists, so than an 
absolutely uniform rate might not be found satisfactory. 

There has been an attempt to arrange a sliding scale of charging 
by means of meters which work on a different dial at certain hours, 
so that all units recorded on the second dial can be charged for at a 
higher price, these being the units consumed on the peak load ; but 
up to the present no one has succeeded in producing a sufficiently 
cheap and satisfactory two-rate meter, so far as I am aware. 
Besides, if the system comes to be. closely inquired into, I think it 
wii! be found that it does not fulfil the necessary requirements, and 
also that it is very difficult to decide as to how the arrangement 
should be worked during other months of the year than November, 
December and January, that is to say, if the maximum price is to 
be charged between the hours of 4 and 6 p.m. during those months, 
during what hours is it to be charged in the other months of the 
year ? It does not seem to me to take a grip of the correct principle, 
for it would result in charging a long-hour consumer the additional 
price during part of the 24 hours, for the simple reason that some- 
body else wants to make use of the plant which is supplying him, 
and makes him pay extra for the other consumer’s shortcomings. 

I must admit that I have not had occasion to think out this 
system of two-rate meters fully, and I simply mention it as one 
that should receive consideration in dealing with this subject. It 
may be that there are ways of getting over these difficulties. 

You are aware that the Power Bills which have been recently 
passed by Parliament contain clauses to the effect that for the first 
400 hours’ use per quarter of the maximum demand quantity the 
price shall not exceed 3d. per unit, and that for all further quantity 
the price shall not exceed 2d. per unit. This is very taking to the 
public eye, but where is the magic wand which enables the power 
companies to produce energy so wonderfully cheap, while we are 
unable to doso? The trick is very simple. There is no deception. 
The Bills contain other clauses which allow the companies to pick 
and choose their consumers, and to make contracts with them in a 
way we cannot do. Of course, the companies say they do not want 
to supply light, and would not on any account wish to interfere 
with the corporations who already do so. They obviously wish to 
get the supply of power, and would willingly come into any muni- 
cipality, and supply it at low rates, leaving the corporations to 
supply light at much higher prices, which, however, might still not 
pay. They are willing to supply light, too, under certain conditions 
if asked, and, no doubt, the price would be a favourable one, but 
what would the conditions be? They would be found to work out 
so that only long-hour demands, such as street lighting or other all- 
night lighting, could be supplied under them. 

Is it not, therefore, a question whether it is right to allow these 
Bills to go through in this way? Surely the fact that they are tied 
down in price is against the general public interest. It would have 
been better, it seems to me, to have allowed them a higher maximum 
price, and to have bound them down closer to supply on a sliding 
scale the general wants of the community, no matter whether for 
lighting or power. I would, in fact, put it to you that while, for 
power purposes only, the 3d. and 2d. tariff may be good enough, 
there should be in all these Bills a special scale for lighting, not 
perhaps with a maximum price per unit at all—for that may 
work unfairly to the company, but with a fixed charge per kilowatt 


per annum of, say, £8 or £9, or such other figure as may be found 
necessary, and 1d., or perhaps 2d., per unit for all current supplied. 
This is the principle first enunciated, I believe, by the late Dr. John 
Hopkinson. The principle of fixing a maximum price per unit, at 
any rate, for lighting purposes, does not seem to me to be a desir- 
able one at all, and it introduces complications in accounts which 
are entirely avoided by the other method, and at the same time 
there is a simplicity and justice about the £8 per kilowatt of maxi- 
mum demand per annum which I have always found consumers of 
the longer hour class to understand very readily. The fixed charge 
may be called a “ plant rental,” being, in fact, nothing but a rent for 
the plant which they use, and which must be kept for their use 
whether they want it all the year round or not. If you explain 
to a house factor that not paying the “plant rental,” when you do 
not want to use the plant, is like declining to pay a proportion of 
your house rent for such time as you may be absent at the coast or 
elsewhere in the summer, he takes in the situation at once. 

The question of storage might under different circumstances 
affect the matter to some extent, but, so far as I have been able to 
see, there is not much assistance to be got in that direction at 
present. 

Iam indebted to Mr. Wilson for the gas load diagram now before 
you. It is taken from the Dawsholm Gas Works, Glasgow, on a 
December day. The straight line across the sheet shows the 
“make ” of gas. Storage in this case is an immense advantage, but 
we must not jump to the conclusion that storage would get us out 
of our difficulty as regards systems of charge. Look at the whole 
diagram. It is so different from ours, presumably because of the 
almost universal use of gas, owing to which a much better average 
load or load factor is obtained. It is probable, too, that our 
existence is of some assistance to the gas undertaking, as we have 
relieved it of so many of the short-hour and unprofitable consumers. 
It is not to be expected that our gas friends will take any great 
amount of pleasure in perusing our sliding scale arrangements, 
because by means of them we shall probably obtain more long-hour 
consumers, and help to relieve them of some of the profitable as well 
as the unprofitable ones. 

I ought, before concluding, to mention the name of Mr. Arthur 
Wright, our first President and the inventor of the maximum 
demand indicator, an instrument which has been of great assistance 
in the arrangement of sliding scales in the most equitable manner, 
by enabling us to charge only upon the actual maximum demand 
the consumer makes, and not upon the size of his installation. 

I do not know whether I have succeeded in making the reasons 
for a sliding scale and against a uniform rate any clearer than they 
were, but the matter does seem to be of such importance that I 
hope some of you will take it up, and perhaps read a paper at our 
next convention, so that we may get a good discussion upon it. 


UNINSULATED RETURNS IN A TRAMWAY SYSTEM. 


By Joun H. Riper, 
Chief Electrical Engineer, London County Council Tramways. 


TuE general regulations prescribed by the Board of Trade, under 
the provisions of the Tramways Acts, include, amongst others, 
clauses which relate to the employment of uninsulated metallic 
return circuits of low resistance. Such returns, in the shape of the 
tramway rails, are, up to the present, in universal use in this 
country, and consequently the clauses mentioned are of universal 
application. 

It is provided that the uninsulated return shall be connected with 
the negative terminal of the generator, and that all parts of the 
return circuit which do not consist of the rails shall be insulated, 
unless of such cross-sectional area as will reduce the difference of 
potential between the ends of the uninsulated return below 7 volts. 
This is also the maximum pressure allowed between the ends of the 
uninsulated return farthest from and nearest to the generating 
station. 

Excepting, perhaps, that the maximum allowed is too high, no 
fault can be found with these requirements, as uuless the differences 
of potential be kept low, excessive earth currents will flow, causing 
considerable damage to any metal pipes in the vicinity. The earth, 
being more or less a conductor, practically connects all buried metal 
near the track to the rails. Unless great care be taken, therefore, 
the return current leaks out from the rails and flows through any 
other metal which may be lying in the neighbourhood of the track. 
Being no respecter of paths, it has been even known to make use of 
the lead sheathing of the tramway feeders. 

The mere passage of the current through these irregular paths 
does no harm, but at all points where the current Jeaves the rails or 
the pipes or the sheathing, corrosion takes place by reason of 


electrolytic action. The number of places at which the current . 


flows into or out of the rails or pipes, is entirely a question of 
relative resistances (or of conductivities) between the various paths 
open to the current, and at each place of leaving, corrosion goes on. 
The only way to prevent leakage currents, is to make the proper 
path of so lowa resistance, that the difference of potential between 
any two points is at all times exceedingly small. The requirements 
of the Board of Trade in this particular are most reasonable, and 
the engineer who thoroughly appreciates the position will 
endeavour to bring the maximum below this amount, for other 
reasons than to comply with the regulations. 

In the opinion of the writer, however, some of the other regula- 
tions are not only unnecessary, but even undesirable, as for instance 
those relating to the earthing of the negative bus bar. Regulation 
No. 5 says :—‘‘ When any part of a return is uninsulated it shall be 
connected with the negative terminal of the generator, and in such 
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case the negative terminal of the generator shall also be directly 
the current indicator hereinafter mentioned, to 
two separate earth connections which shall be placed not less than 
20 yards apart. Provided that in place of two such earth con- 
nections the corporation (or company) may make one connection to 
a main for water supply of not less than 3 in. internal diameter, &.” 
Regulation No. 6 says:—‘ When the return is partly or entirely 
uninsulated, the corporation (or company) shall in the construction 
and maintenance of the tramway (a) so separate the uninsulated 
return from the general mass of earth, and from any pipe in the 
vicinity ; (6) so connect together the several: lengths of the rails; 
(c), adopt such means for reducing the difference produced by the 
current between the potential of the uninsulated return at any one 
point, and the potential of the uninsulated return at any other 
point ; and (d) so maintain the efficiency of the earth connections 
specified in the preceding regulation (No. 5) as to fulfil the follow- 
ing conditions, viz.:—(1) That the current passing from the earth 
connections through the indicator to the generator shall not at any 
time exceed either two amperes per mile of single tramway line, or 
5 per cent. of the total current output of the station. (2) That if 
at any time and at any place a test be made by connecting a 
galvanometer or other current indicator to the uninsulated return 
and to any pipe in the vicinity, it shall always be possible to 
reverse the direction of any current indicated, by interposing a 
battery of three Leclanché cells connected in series if the direction 
of the current is from the return to the pipe, or by interposing one 
Leclanché cell if the direction of the current is from the pipe to the 
return. 

“Tn order to provide a continuous indication that the condition 
(1) is complied with, the corporation (or company) shall place in a 
conspicuous position, a suitable, properly-connected, and correctly- 
marked current indicator, and shall keep it connected during the 
whole time the line is charged.” . 

Condition (2) is, of course, merely intended to show that the 
earth connection is maintained in good order. 

It will be observed that the current coming back from the rails, 


. ytd the earth, to the negative bus bar, must not exceed a certain 


value. The strength of this earth current will depend entirely 
upon two things:—(1) The difference of potential between the rails 
and the negative bus bar; and (2) the resistance of the earth path. 
The former is the fall of pressure on the return feeder, which, 
although it may be only a small amount from the point of view of 
economy in transmission, may be enough to send a large current 
back through the earth, particularly if the resistance of the earth 
path be low. This may readily happen on account of the existence 
of water or gas pipes near the return feeder, and particularly when 
a water pipe is used as the earth plate at the generating station. 

In the case of the Plymouth electric tramways, where the shortest 
return feeder is 760 yards long, being connected to the rails at their 
nearest point to the generating station, the resistance between the 
rails and the earth plate (water pipe) is only about 0:5 ohm. It 
was found that 25 per cent. of the return current came back through 
the earth. 

Now the resistance of the earth path can be made practically 
infinite by the simple expedient of removing the earth connection 
from the negative bus bar. 

Regulation No 6 (1) is apparently intended to protect gas and 
water pipes, by ensuring that no current (or only a very small 
amount) shall come back through the earth to the generators. 
Regulation No. 5 practically invites such currept, and provides 
means for its measurement. If the earth connection be removed 
from the negative bus bar, no current can come back through the 
earth. Why, then, should the connection be made ? 


The Board of Trade regulations appear to provide for an earth 


connection at the wrong place. | When the return circuit of a tram- 
way system consists partly of uninsulated rails and partly of insu- 
lated cables, the insulated part should be kept insulated except at 
the point where it joins the uninsulated part, and there the earth 
connection should be made rather than at the other end where it is 
joined to the negative bus bar. : 

With more than one return feeder, negative boosters may be 
necessary, to keep the points of earth connection at the rails at about 
the same potential. Earth currents would then be practically non- 
existent. With only one return feeder no negative booster would 
be needed, unless it were desired to reduce the fall of pressure for 
economical reasons. In this case it would depend entirely upon the 
length of the return feeder, as to whether it would be better to add 


' to its cross-section, or to use a negative booster. In the majority of 


cases the latter would probably prove the better way. 

If the ventilation of this subject by the Incorporated Municipal 
Electrical Association should result in a modification of the Board 
- Trade regulations, then this short paper will not have been written 
n vain. 

[As we announced in our last issue, the Board of Trade had 
anticipated Mr. Rider’s points.—Evs. Kuc. Rev. | 


Hoylake.—The minutes of the Electric Supply Com- 
mittee of the Hoylake and West Kirby U.D.C., which came up for 
confirmation at the monthly meeting of the Council last week, con- 
tained an entry showing that the L.G.B. would not sanction loans 
to defray the cost of wiring the — of private consumers. In 
view of this, the Committee had considered offers from local con- 
tractors for the wiring of premises under a proposed system of 
deferred paymeuts, and recommended that the offer of Messrs. 
Brewer & Brunt, Hoylake, should be accepted. Exception was 
taken to the recommendation by Mr. J. F. Smith on the grounds that 
it would be unduly favouring one firm, aud that not more than 2 or 
3 per cent. of the consumers would require such assistance as it was 
proposed to afford. The minutes were, however, confirmed, 


NEW PATENTS AND ABSTRACTS OF 
‘PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1901. 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


_11,883. “Improvements in regulators for electric or other motors operating 
air or other.fiaid compressors,” P.M. Justice. (The “Long Arm” System 
Company, United States.) June 10th. 

11,845. ‘Improvements in or relating to electric wire switch couplings.” 
A. J Apkrns. June.l0th. 

11,847. “Improvements in or relating to electrostatic instruments.” G.L. 
ADDENBROOKE. June 10th. (Complete.) 

11,854. “Improved automatic electric cut-out for overhead wires or con- 
duccors.”” D. A. Lowery. June 10th. 

11,857. “Improvements in armature windings for dynamo-electric machines.” 
E. Arnovp and F, ContiscHonn. June 10th. 

11,922. “Improvements in or relating to electric meters, motors and methods 
of compensating for phase displacea currents. L. Gutmann, June I1th. 
(Complete.) 

11,925. “Improvements in apparatus for connecting the ends of electric 
cables and thelike.’ H.H. Dake. (F.H. Stillman, United States.) June 11th. 
(Complete.) 

11,931. “Improved method of regulating and controlling the speed or power 
of electric motors.” Attcrort. June llth. 

11,949. “ Improvements in electric telegraph apparatus.” F, H. 

11,951.“ Amperemeter for the registration of the maximum consumption of 
electrical energy.” H. HELBERGER. June 11th. (Complete.) 

11,992. “Improvements in means for sccentuating electrical contacts.” 
Tue Company, Limirep. Thomson, United 
States.) June 12th. (Complete.) 

12,016. ‘“ Framework for alternating current electrical machines.” Siemens 
Bros. & Co., Limitep. (Siemens & Halske Aktiengesellschaft, Germany.) 
June 12th. 

12,920. “Improvements in electricity meters.” G.HookHam. June 12th. 

12,028. “ ingrares mechanically 3 ted and electrically controlled alarm 
apparatus.” KIELPINsKI, Junel2th. (Complete.) 

12,061 “Improvements in etheric telegraphy.” Tuer ScorrisHh WIRELESS 

~ Exectric SynpicaTe, Limirep, and W. Jamieson. June 13tb. 

12,071. “ Electrical ignition and valve operating mechanism for oil or petrol 
engines for motor cycles.” 8, Dr Jonc. (Uate applied for under Patents, &c., 
Act, 1883, Sec. 108, December 22nd, 1900, being date of application in Belgium.) 
June 18th. (Complete.) 

12,088. ‘Improved method of and means for taking electric current from 
transformers.” G. Werissmann. (Date applied for under Patents, &c., Act, 
1888, Seo. 103, December 5th, 1900, being date of application in France.) 
June 13th. 

12,089.“ Improvements in automatic electrical signalling apparatus for rail- 
ways.” June 18th, 

12,094. ‘Improvements in electric cables.” F, TrkMain, June 18th. 

12,119. ‘*A new or improved method of and combination of apparatus for 
translating and relaying telegraph cable signals.” J.P.Gorron. June 13th. 
(Complete.) 

12,121, ‘Machinery for pressing the copper segments and insulating strips 
of electric commutators into annular form.” A. F.Petcu. June lth. 

12,184. *‘Improvements in or relating to electric arc lamps and electrodes 
therefor.” O.A, L&E. June 14th. 

12,189. ‘ An improved device for the prevention of accidents from overhead 
trolley wires.” C. Jones. June 14th. 

12,158. ‘* Improvements in electrically propelled cycle3, auto-cars, and other 
like vehicles.” C. ApAMs-RaNDALL. June Tithe 

19,195. ‘‘Improvements in and in the construction: of electrodes.” W. P. 
TuHompson. (R.J.Gulcher, Germany.) June 

12,210. ‘Improvements in electrostatic separators.’ C.K. June 
14th. (Complete.) 

“Improvements in coin-actuated medical batteries.” N.M. Warson, 
ane 14th. 

12,218. “Improvements in electric clocks and automatic alarm transmis- 
sion.” G. B. June 14th. 

12,220. ‘Improvements in electric telegraphy.” P. M. Justice, (‘The 
Rowland Telegraphic Co.) June 14th. (Complete.) 

12,223. “ Improvements in or connected with the field regulation of electro- 
dynamic machinery.” J.C. 14th. 

12,230. ‘Improvements in ceiling roses for use in electric lighting.” J. W. 
June Lith. 

12941. “Improved manufacture of electric illuminating bodies.” W. 
Borum. June 16th. (Complete.). 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester and Bir- 
mingham, price, post free, 9d. (in stamps). 


1899. 

19,031. ‘* improvements in driving and steering gear for electrically-zropelled 
vehicles.” auhisteln and J. Vollmer. 1899. 
élates to controlling and steering levers for electrically propelled vehicles, the 
forward or backward movement of which lever controls the driving gear and the 
rotary movement of which regulates the steering gear. ‘lhe fulcrumed tube is 
connected to the controlling switch so that this switch is adjusted by forward 
and backward movement. The lever is held in any one of the several positions 
desired by the engagement of rounded notches in parts, one of which is held 
resiliently by a spring. In the tube is the steering shaft, which, in order to 
permit it to swing with the tube, is eonnected to the linkage for adjusting the 
steering wheels by a swivelling link. Modifications are described in which the 

link and the switch are adjusted by a rack and pinion. 2claims. 

19,103. ‘improvements in telephone conductors or cables.” The Joint Str ck 
Company and J. Lappe and A. Hohnholz. Dated September 22nd, 1899. Cables for 
use with telephones have the conductors surrounded by an open spiral of iron 
or copper wire and an outer insulation of paper, &c. The spiral may be broken 
at various predetermined positions, and the wire is silk, &c., covered, or the 
conductor may be covered and the wire bare. 1 claim. 

19,112. “improved fi mass or active material for the production of solid 
accumulator plates.” .M. F. Reitz. Dated September 
%3nd, 1899. In ‘order to render the active material more cohesive and porous, 

_ saccharine matter, in addition to the usual binding materials, is added to it. 
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The binding material may be a mixture of glycerine and sulphuric acid. In 
order to shorten the drying process, the plates after having been dried in the 
air are steeped in linseed oil, and are then formed in the usual way. 1 claim. 


19,189. ‘* Means and apparatus for electrically-working vacuum and air-pressure 
raliway brakes.’ Siemens Brothers & Co., Limited. (Siemens & Halske, Alktien, 
Geselischaft.) Dated September 23rd, 1899. Relates to pnetmatic brakes for 
electrically-propelled trains. This specification is described at length, and is 
too complicated for purposes of abridgment. 13 claims. 


19,261. ‘“‘ improvements In means for electrically re-winding clock or similar 
mechanism.” The British Thomson-Houston Cortipany, Limited, and F. Holden. 
Dated September 25th, 1888. Winding mechanism for mainsprings, has one end 
attached to a post and the other tothe arbour of a ratchet wheel engaged by a 
pawlon the first wheel of the movement. The mainspring arbour bears the 
arbour of anelectro-magnet, and when the mainspring is unwound enough the 
circuit, which includes the frame plate, is completed by the contact between a 
wing piece on the armature and a magnetic strip which overlaps it. The closure 
of the circuit first occurs by the contact of lugs on the wing piece, with turned- 
down lugs on the strip, but it continues till the armature is nearly in the line of 
the poles, because the strip is attracted into contact with the wing. A con- 
denser and resistance are added to prevent sparking. In a modification 
specially adapted for use with alternating currents the attracted terminal is 
made much lighter, and the other wing of the armature first completes the 
circuit by momentary contact with a stiff terminal. 2 claims. 


19,285. ‘‘Improvements in rall bonds for electric railways.” T. J. McTighe- 
Dested September 26th, 1899. Rail bonds are made in one piece by upsetting the 
ends of a length of wire or rod and then pressing them to form the heads, 
leaving a shoulder round the heads. The body is flattened, slit, and bent or 
opened out, and also may be crimped to add to the flexibility. A conical 
countersink is made in the heads to facilitate the spread of the metal when they 
are inserted in the rails, 2 claims, 


19,354. “‘improved thermophor with electric heating arrangement.” T. Timar. 
Dated September 26th, 1899. Thermophors with electric heating arrangements 
and used for heating provisions, electrilally-driven carriages, tramway vehicles, 
&c., are described as follows:—A doubled walled vessel contains the acetate of 
soda, &c., and has a non-conducting covering. The central chamber contains 
wires through which an electric current is passed, which melts the crystallised 
material. he wires'may be variously arranged and may pass through tubes 
inserted in the double-walled vessel to start the crystallisation of the melted 
material, the vessel may be fitted with a pointed screw, which is withdrawn 
from and re-inserted into the material. As adapted for heating provisions, the 
vessel is provided with a central chamber, and is fitted with a lid. 1 claim. 


19,440. “Improved apparatus for perlodically electric current 
means of Irregular motive-power.” M. Gehre. Dated September. 27th, 1899. 
Relates to apparatus for producing electric current in a regular manner from an 
irregular source of power, such as the wind, The motor shaft drives, through 
toothed gearing and a pawl, either one or a pair of chain pulleys, over which 
pass endless chains carrying a weight or weights. When the weights have been 
raised and carried over the pulleys, the pawl becomes disengaged, and they 
descend on the other side, the device then acting as a weight motor, When 
the weights reach the bottom, the pawl again comes into engagement, and they 
are lifted asbefore. A gear-wheel drives theelectricgenerator. 2 claims. 


19,446. “improvements relating to electric lighting systems.” A. Blondel! 
G. Weissman and A. Wydts. Dated September 27th, 1899. In order to use lamps 
of low voltage—e.g., 20 volts—with a comparatively ihigh tension in the mains, 
transformers are arranged in close proximity to each lamp or group of lamps. One 
arrangement comprises a main switch and transformers. The transformer may 
be placed on the wall or in the ceiling or wall-rose, or in the foot of a supporting 
standard. The transformers have preferably a single winding, with the lamp, or 
lamps, connected up with sections. The system is also adapted for groups of 
small lamps of about 2¢.P, 4 claims. 

19,539. ‘‘Improvements in connection with automatic electric circult-breakers 
for automatically closing the circuit after breaking.” B. Hopkinson and &. Talhot. 
Dated September 28th, 1899. Relates to means for automatically closing 
magnetic circuit-breakers after they have opened acircuit. An electromotor 
is connected to the circuit, and throogh a clutch or gearing closes the cut-out. 
In one arrangement the arm of the circuit-breaker is fixed on a shaft on which 
is also fixed a disc carrying an iron ring. Loose on the shaft is an iron disc in 
which is embedded the coil. To this disc is attached a worm-wheel driven 
through gearing by a motor. The coil is connected to rings on which rub 
brushes carried by the brush-holder. A contact engages with a specially- 
arranged quadrant on the disc. With an abnormal current the core is raised 
andacatch released. The arm of the circuit-breaker is then thrown out by a 
spring and the circuit opened. Atthe same time a switch is opened and the 
fixed disc rotated, making contact with the contact. So long as the excessive 
current continues through the shunt coil of the circuit-breaker the core,is held 
up, but on the resumption of normal conditions the core falls and closes the 
switch. Current is now supplied to the coil of the magnetic clutch and to the 
motor, the shaft is thus rotated and the arm moved to close the circuit. In a 
modified arrangement the fine wire coil around the core is dispensed with. 
In another form of the invention two circuit-breakers are employed and are 
alternately closed by arms mounted on a shaft rotated by the motor. In 
order to prevent continuous rotation of the motor, a switch may be arranged to 
cut out the motor when both circuit-breakers are closed. 9 claims. 


19,619. “improvements In laminated armatures for dynamo-electrio machines.” 
J. Burke. Dated September 29th, 1899. A laminated armature core is provided 
with slots so arranged, that part of the magnetic flux is forced to follow a 
defined course for the purpose of increasing the magnetic saturation in the 
armature teeth, and also as a means for obtaining a more uniform distribution 
ot the magnetic flux in the airgap. The form of the slots may be considerably 
varied, and the invention may be applied both to toothed and to smooth arma: 
pure cores. 1 claim. 

19,640. ‘Improvements In electro-magnetic wave apparatus.” J. T. Armstron 
and A. Orling. Dated September 29th, 1899. Relates to the arrangement o 
oscillator and coherer in electro-magnetic radiation apparatus. The two oscil- 
lator spheres are mounted on adjustable supports, and situated in an oil bath, 
and separated by an insulating screen. The spheres are hollow, and are pro- 
vided with valves half drilled, so as to allow a number of small metal balls to 
be inserted or removed therefrom one ata time. The coherer consists of a tube 
with electrodes secured hermetically in the ends, the cohering material con- 
sisting of a number of metal pellets of suitable size and number to act syntoni- 
vally with the oscillator. Decohering may be obtained by a transverse perma- 
nent or intermittent magnetic field. 6claims. ‘ 


19,678. “‘Improvements in lightning conductors.” K. W. Hedges. Dated 
September 80th, 1899. The various parts of lightning conductors are joined 
together by forming a trough round @ tinned part of the conductor and its 
’ gonnecting portion, point, or other branch, and filling the trough with fusible 
metal. The trough or mould may be divided and capable of contraction by 
screws in the case of attaching the conductor toa pipe. In attaching the con- 
ductor toa pipe. In attaching the conductor toa gutter, &c., a plastic joint may 
be employed. In the case of ground plates, the plate may have several parallel 
cuts, the portions being bent alternately so as to receive the conductor, which 
is soldered into position. A ground connection consists of a tube driven into 
the ground and down which the sheathed conductor passes. The tube is apa 
with carbon, and the conductor is soldered to the cap. An elbow is supplied for 
keeping dirt out and for the supply of moisture. 2 claims. 


19,710. “‘improvements in wireless telegraphy.” §.G. Brown. Dated October 
Qnd, 1893. Coherers for wireless telegraphy are constructed with magnetic 
contacts excited, preferably alternating or periodic currents. In one arrange- 
ment, two laminated pole-pieces have between them magnetic filings such as 
nickel, the pole-pieces and filings being in some cases plated with gold or silver. 
The pole-pieces and filings may be arranged in an exhausted glass tube, or 
may be immersed in oil or an electrolyte. The pole-pieces may have an 
external exciting yoke on which the coils are placed, and the magnet may be 
. excited by direct current and de-coherence obtained by alternating. A permanent 
magnet, either rota\ing or fixed, may also be employed external to the tube, or 
a magnetic chain may be formed between two pole-pieces, one of them having 
coils for direct and alternating currents. A ron pe magnetic coherer is 
also described in which de-coherence is obtained by an alternating current 


local circuits with a battery and reversing-commutator. 


magnet. The magnetic coherer may also be mechanically de-cohered. The 
receiver may be arranged to act through a drum relay with choking and curbin; 
devices, as in high-speed cable working. A siphon recorder may also be used, 
vibrating in a plane at right angles to the tape. A telephone may be used with 
the single-point coherer. A ‘‘ Weston” milliampere meter may also be used as 
H ogne ; the pointer, being broadened, may cover and uncover a spot of 
ight. 6 claims, 


19,781. “‘ improvements in or relating to electrical switches.” S. A. Hunter. 
Dated October 2nd, 1899. Switches ag by tumbler type.—The base is formed 
with two projecting pieces, the former separating the contacts and carrying the 
support for the tumbler lever. The movable contact lever is pivoted to one of 
the two projecting pieces, and has a connecting cross-piece and an insulated 
crossbar. The tumbler lever presses on this bar, and is so shaped that the 
contact lever moves quickly at first and then more slowly. A spring gives a 
quick break, a positive movement being given by a loop. 5 claims. 


18,785. ‘‘Electro-chemical process for cleansing metal surfaces.” Verelagte 
Elektricitats Actiengeselischaft and J. Klaudy. Dated October 3rd, 1899. Pickling 
metals by.—A metal surface is electrolytically cleaned, by first suspending it as 
a cathode in a salt solution to remove grease, and afterwards using it as an 
anode or cathode, according to the metal under treatment, in an electrolytic 
cell containing an electrolyte which can be regenerated. When treating iron, 
copper, coyper alloys, and similar metals, they are arranged as anodes, and the 
electrolyte is one which will attack the metal and form a soluble hydrate on the 
cathode, This hydrate will then combine with the acid of the metallic salt 
formed, precipitating the metallic hydrate, and reforming the original electro- 
lyte. For iron, sodium sulphate is the electrolyte employed. Zinc, aluminium, 
and like metals are treated when connected up as cathodes, unattackable 
anodes being employed. In this case, also, an insoluble hydrate of the metal is 

recipitated, by means of a secondary reaction between the soluble compound 
ormed at the cathode, such as zincate or aluminate, and the acid set free at the 
anode. The electrolyté is withdrawn, either continuously or ‘intermittently, 
fined and filtered, and then returned to the cell. 5 claims. 


19,793. ‘improvements In or relating to the electric plating and burnishing of 
certain articles, and in apparatus to be used therein.” 8B. J. Round and A. Round. 
Dated October 3rd, 1899. Plating small articles.—Refers to Specification No. 
4,865, a.p. 1899, in which Albert chains, curb bracelets, necklets, and the like and 
gilded or otherwise coated in a rotating perforated barrel or the like, and con- 
sists (1) in imparting to the barrel by any suitable means, in addition to its 
rotary motion, an intermittent up-and-down, or oscillating motion, and (2) in 
dividing the barrel transversely or both tranversely and longitudinally by par- 
titions. Rumbles and tumbling-barrels.—To obviate the hand burnishing of 
articles which have been electro-plated, they are pang in a small perforated 
vessel or barrel together with a quantity of steel balls or equivalent small bodies 
having a hard polished surface, and the- barrel is rotated within a bath con- 
taining some suitable lubricant such as soap-suds. 8 claims. 


19,818. “Improvements in the construction of wicks for oll lamps which are eleo- 
trically lighted.” R. 0. Best. Dated October 8rd, 1899. Wicks for miners’ safety 
and other oil lamps which are ignited by electricity, are formed to act as elec- 
trical conductors, One or more strips of thin metal or foil are embedded in, or 
attached to, the cotton or other fabric, one end of the strip projecting beyond 
the fabric to trail within, and to make contact with, the metallic oil reservoir. 


1 claim. 


18,846. “A new_or Improved condult terminal and junction box for eleotric 
wires.” R.MoKean Thomas. Dated October 8rd, 1899. A junction or terminal 
box for the tubes employed in laying electric conductors is formed in two parts 
fitting together, the face of one over the inner one. The two parts are each 
provided with semi-circular openings and projecting masks, or partially reduced 
portions for forming such openings, The lower surfaces are radially raised and 
slotted. The front of the outer case has a raised portion, circular in shape, and 
preferably provided with a detachable lid held in position by lugs. The ends of 
the conduit-tubes are screwed and provided with circular nuts having central 
annular recesses which fit into the openings in the cases. The corners of the 
jnner portion have guide-pieces for the outer case. 6 claims, 


19,856. ‘improvements In magnetic separators.” W. Clark. (C. F. Sourtaay.) 
Dated October 8rd, 1899. A separator comprising rotary magnets may be 
submerged under water. Two drums of gun-meta! or other non-magnetic 
material are secured by means of screws to the expanded ends of shafts which 
are mounted to rotate within stuffing-boxes fitted in the“sides of atank. The 
shafts formed of soft iron serve as the cores of electro-magnets, the coils of 
which are stationary and are supported by brackets. The reduced ends of the 
shafts are connected by soft {iron bars, provided with apertures to receive the 
ends of the shafts. Series of tapering pole-pieces are secured to the ends, and 
are partially embedded in recesses formed in non-magnetic drums; or these 
pieces may be secured by means of white metal or the like. The magnetic 
polarity of one set of pole-pieces is opposite to that of the other. The shafts 
are connected by means of gearing, and carry toothed wheels for driving the 
feed-rollers, arranged beneath the hoppers for supplying ores or other materials 
to be treated. Receivers for magnetic and non-magnetic materials respectively 
are arranged bs th the gnets. and fixed brushes serve to remove the 
magnetic materials adhering to the drums, The pole-pieces may form part of 
rings shrunk upon the shafts. 9 claims. 


19,867. “improvements in or connected with telegraphic apparatus.” A. C. 
Crehore andG. 0. Squier. Dated October 8rd, 1899. Relates to automatic trans- 
mission with undirectional or alternating pulsating currents by means of 
perforated or indented strips. In one arrangement of the apparatus the pulsating 
generator is connected to reversing-mechanism similar to that described in 
Specification No. 21,687, a.p. 1893, the magnets being excited by the local 
circuits when either of the brushes passes over a perforation. The tape is 
driven by gearing from the generator shaft, so as to produce the travel of one 
space for each semi-cycle. The position of the brushes may be adjusted as 
described in Specification No. 4,931, a.p. 1899. When alternating impulses are 
employed, the reversing‘mechanism may be controlled 5 | polarised relays in 

n another atrange- 
ment, the battery commutator is omitted. Methods are described of obtainin 
pulsating unidirectional o1 alternating current from a constant source. oO} 
current by means of resistances or cells connected to contact points swept over 
by a rotating brush attached to one line, the other line being connected to either 
one end or the centre of the source. Where an alternating source of current 
at a distance is employed, such source may be connected to a synchronous 
motor, and, if necessary, a rectifier. 5 claims. 


19,941. ‘* Improvements In eisotric tramoars with overhead collectors.” W.H. Pick. 
Dated October 5th, 1899. A water-tight joint in a temporary or permanent roof 
of a tramcar, allowing angular and swivelling movements for the trolley pole, is 
formed by a dome, P ngieenmgel made in two parts connected by flanges and 
mounted concentrically With the standard on ball bearings in a flanged rim, 
The pivoted trolley pole passes through a slot in the dome and an india-rubber. 
sleeve, sutrounds the slot and pole. 1 claim. 


20,002. ‘improvements In electric motors.” A. ind, Dated October 5th: 
1899. Motors, alternating current.—In order to obtain a large difference of 
phase between the currents in the two windings of a single-phase motor, and 
consequently a powerful starting torque, one of the windings is placed in 
grooves in the iron body, which are either open or imperfectly closed, while the 
other a is placed in grooves or holes, closed by a considerable amount of 
iron. 1 claim. 


20,189. “‘improvements connected with ludicating or recording and controlling 
the speed of electric railway cars or vehicles and other machinery.” G. H. Nisbett. 
Dated October 9th, 1899. Relates to means for indicating or recording and con: 
trolling the speed of electric raiiway oars or vehicles and other machinery. A 
small dynamo-electric generatoris driven by the electric motor or by the wheel, 
axle, or other part operated thereby, and the current generated by the dynamo 
is employed to actuate a deflecting electric indicator. In the form described 
the indicator arm traces a diagram on a chart, mounted on a revolving barrel 
and graduated so as to indicate miles per hour. The circuit of the dynamo 
also includes an automatic switch which cuts off the supply of current to the 
motor when the latter attains a certain speed. When the speed falls, the 
automatic switch again closes the motor circuit. An electric brake of any 
— type may be emp'oyed in conjunction with the automatic switch, 
claims. 
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OF VALUE and INTEREST to EVERY ENGINEER, S 
The most complete CATALOGUE yet issued; 91 pages. 
HELSBY CABLES AND WIRES. 

For For Any Voltage and 
Lighting, Any Situation. 
Power, 

Telephony, Single, - 
Tramways, Concentric, 
Telegraphy, Three-Phase 
Signals, &e. Cables, &c. 


The TELEGRAPH MFG., Co., Ltd, HELSBY, near Warrington. 


11, Queen Vieteria St., LONDON. 2, Parsonage, MANGHESTER. 177, West George 9t., GLASGOW. 6, Victoria BELFAST. 8, Mestoy St., NEWCASTLE-ON-TYRE. 


VERITYS 


Have you had our CIRCULAR No, 22, dealing with these Dynamos ? 


IF NOT, SEND FOR A COPY, GIVING PRICES AND PARTICULARS, TO ANY 
OF OUR DEPOTS, POST FREE ON APPLICATION. 


WERITYS, 


LONDON AND SOUTH OF ENGLAND NORTH OF ENGLAND (WITH IRELAND AND WALES) 
31, KING STREET, COVENT GARDED, W.C. en ST., DEANSGATE, MANCHESTER. 

MIDLANDS 8. WALES) :— BATH STREET, GLASGOW. 
PLUME PLACE, ASTON, BIRMINGHAM. Telegrams : “VERITY,” Londen, and “VERITY, ” Glasgow. 
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BROWETT, LINDLEY 


MANUFACTURERS OF 


HIGH-SPEED SELP-LUBRIGATING STEAM ENGINES. 


TWO-CRANK COMPOUNDS 


From 20 to 5O0 


LIMITHD. 


THREE-CRANK TANDEM 
COMPOUNDS 


From 400 to 2,000 H.P, 


ALSO 


Independent Jet and 
Surface 


CONDENSING PLANTS. 


Send Your ‘Enquiries and Specifications to 


PATRICROFT, 
MANCHESTER. 


PATENT DRIVING 


GUTTA-PERCHA CANVAS. AND BALATA. 


SPECIAL FEATURES: 


Great Durability. 


Enormous Driving 
Strength. 


Perfect Steadiness and 
Smoothness In Working. 
Entire Absence of 
Stretching or Slipping. 


ALL BELTS BEAR 
OUR TRADE MARK. 


Price Lists, Samples, and Testi- 
monials may be obtained of 
the Patentees and Makers. 


BELTS 


As an article of practical 
utility indispensable to manu- 
facturers in every line of 
business, DICK’S PATENT 
BELTS hold an absolutely 
unique position, and the in- 
troduction of the various im- 
provements which experience 
has from time to time sug- 
gested, fully justifies their 
claim to be the only perfect 
Driving Belt in existence. No 
better proof of the striking 
superiority of Dick’s Patent 
Belts can be offered than the 
remarkable increase in the 
sales during the past few 
years in every part of the 
world where Driving Belts are 
used, notably in such im- 
portant fields as the chief 
countries of Europe, South 
America, Australia, the South 
African Goldfields, India, 
Japan, 


GREENHEAD WORKS, and 


Ee. SZ eo. ID ICk<, 46, St. Enoch Square, GLASGOW. 


Wholesale Depdts:—LONDON : 58, QUEEN ve. STREET, E.C. 
MANCHESTER : BIRMINGHAM : NEWCASTLE-ON-TYNE : LEEDS: BRISTOL : DUBLIN: BELFAST: EDINBURGH : 
10, Corporation St. 8, Dale End. | 8, Neville Street. | 5, New Station St. | 53, Corn Street. 43, Henry St. | 22, North Street. | 12, North Bridge 
Specially appointed Agents In Paris, Vienna, Brussels, Moscow, Duisburg (Germany), Bucharest, Horgen (Switzerland), Gothenburg, 


Christiania, Copenhagen, Bilbao, Calcutta, Bombay, Yokohama, Constantinople, Sydney, Melbourne, Brisbage, 
Adelaide, Dunedin, Auckland, Montreal, Valparaiso, &c. 
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FOR 


HIGH TENSION or LOW TENSION 


MANUFACTURED BY 


GREENGATE RUBBER AND CABLE WORKS, 


MANCHESTER. 


LONDON :— | GLASGOW :— NEWCASTLE-upon-TYNE :— 
128a, Queen Victoria St., E.C. 62, Robertson Street. Albion Buildings, St. James St. 


NORWICH. 


Former” MAKERS 
Winding. of 
Perfect 
Ventilation. Multipolar 
Highest Possible gail . Motors 
Efficiency. AND 
No Oil Throwing. Dynamos, 
Best Machine a > Protected or 
Practice. “ Enclosed up to 
Send for Lists. | 550 Volts. 


POWERFUL REVERSIBLE MOTOR, WITH BRAKE. 
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THE SCHMIDT 


Prof. EWING, F.R.S., of Cambridge University, in his report dated January 6th, 1900, 
upon a trial made by him of a Two-cylinder Compound Engine of 185 Horse-power supplied with 
steam at a pressure of 140 lbs. per square inch, and working at a pumping station near Amsterdam, 
certifies to the following results, namely :— ri 


1.—WITH HIGHLY SUPERHEATED STEAM. _ 2.—WITH SATURATED STEAM. 2 

Steam Consumption per Indicated Steam Consumption per Indicated 
Horse-power Hour ves ace. Horse-power Hour 17°2 lbs. 

Coal Consumption per Indicated Coal Consumption per Indicated 


Please observe that Prof. Ewing’s figures show a saving of nearly 40 per cent., both in 
Steam and Coal. 


Over 100,000 H.P. now at work and on order on the Continent. 


FOR FULL PARTICULARS APPLY TO 


EASTON Limited 


(Suecessors to EASTON, ANDERSON & GOOLDEN, LIMITED), 


gs Broad Sanctuary Chambers, Westminster, S.W. 


Please note the Ghange of Address. 


NOW ON ORDER FOR DELIVERY IN GREAT BRITAIN PLANTS ON THE SCHMIDT 
SYSTEM FOR UPWARDS OF 16,000 H.P. 


THE BEST. 


| HIGH TEMPERATURES, 
RESISTS sco OF WATER, 


LUBRICATING OIL. 


POSSESSES 
MAXIMUM OF 
ELASTICITY. 


HAS 
HIGHEST 
INSULATING 
PROPERTIES. 


Write for Particulars. 


MANUFACTURED BY NN 
j 


STANDARD VARNISH WORKS 


NEW YORK. LONDON. CHICAGO 
23, BILLITER ST. E.C. 


SELLING AGENTS FOR ENGLAND: 


PINCHIN, JOHNSON & Ltd., 
Pinchin’s Wharf, Ratcliff, London, E. 
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{25} V 
Lamp Carbons for OPEN and ENCLOSED Types 
Are Acknowledged to be among the Best in the Market 


The G quality is made for a 
consumption of from in. to lin. 
per pair per hour, and our W and 
A Alternating and Enclosed Arc 
Lamp Carbons are not surpassed 


The “SHIP” Carbons take 
a less number of Watts per 
candle-power without diminu- 
tion of the Are than those of 


. other makers. 
for light and absence of ash. 


FOR PRICES’ APPLY: 
ELECTRICAL AND MECHANICAL ENGINEERS, 


DE GRELLE’ HOUDRET & c0., 130, LONDON WALL, LONDON, E.C. 


Sole Agents for Schiff & Co.’s “ Ship” Carbons.. 
Telephone: London Wall 1858. Telegraphic Address: DEGRELLE, Lonpon.”’ 


ELLIOTT BROTHERS, 


CENTURY WORKS, 
LEWISHAM, 


ELECTRICAL INSTRUMENTS OF ALL KINDS. 
RECORDERS—Ammeters, Voltmeters, Wattmeters 


FOR DIRECT AND ALTERNATING CURRENTS. 


WESTON AMMETERS AND VOLTMETERS. 
NEW PRICE LIST. 


REDUCTION 


The SIMPLEX STEEL CONDUIT C0O., Ltd., have 
pleasure in announcing a Further Reduction in Price of 
their Enamelled, Brazed, Galvanised and Screwed Steel 
as from Ist APRIL, 1901. 


FOR PARTICULARS SEE NEW PRICE LIST 


GOLD MEDAL, 


PARIS, 1900. 


} The system has now become almost universal in Installation 
hi Work. It is specified by Consulting Engineers and Architects. 
il Insurance Offices and Central Station Engineers recommend it. 


REDUCTION IN FIRST COST, ERECTION COST AND MAINTENANCE COST. 


SIMPLEX STEEL COMDUIT 


Economy, 
6052, Bank, 


9025. 


TRADE MARK. 


Economical, 
Manch 


irmingham.” 


“ Audiphone, 


London.” 


,Coventry Street, BIRMINGHAM. 
20, Bucklersbury, LONDON, E.C. 


ster.” Peel Street, MANCHESTER. 
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BRUCE PEEBLE 


& CO., 


EDINBURGH. 


Motors, Open and Enclosed, for every 
description of rough usage. 


Machines for Electric Transmission 
of Power in Works of every 
description. 


100 B.H.P. COMBINED MINING MOTOR AND PUMP, 


Over 1QOQO Motors of this type supplied annually by us. 


-AMBROIN 


| 


AMBROIN> 


DOUBLE-POLE WRITE FOR 
HANDLES STANDARD BLUE 
HAND WHEELS. PRINTS. 


ESTLER BROTHERS, 


25, LAURENCE POUNTNEY LANE, 
CANNON STREET, 


LONDON, E.C. — 


AMBROIN 


AMBROIN | 


= 
j 
Wer 
Z 
; 
3 
NN 
} 
— 
2 
H 
» 
1 | 


THE ELECTRICAL REVIEW SUPPLEMENT. (27) VII 


HIGH EFFICIENCY 
LOWRIE-HALL INTRODUCED IM 1886, 


m OPS, wows 108. 
ALTERNATORS, 


Dynamos, Motors, Switchboards, 
COMPLETE ELECTRICITY WORKS EQUIPMENT. 


JOHN FOWLER & CO. weeps), Lo, wasizr, LEEDS. 


WORKS USING OUR APPARATUS:—Leeds, Eastbourne, West Brompton, Madrid, sD, HUNSLET ecloniaadieneh Reading, slington, 
Avila, Coventry, Blackpool, Newport, Toro, Buenavista, Sanildefonso, Ayr, Wakefield, Halifax, Harrogate, 
Newport, Beckenham, Bury 8t. Edmunds, Bangor. 
IN PROGRESS :— Leeds Electric Tramways, Heckmondwike, Batley, Salford, Worthing &c. 24s9 


GeBRUDER 


ENSHEIM, PFALZ, GERMANY, 
MANUFACTURERS OF 


ELECTRICAL ISOLATING MATERIALS, viz. : 


ISOLATING CONDUIT-TUBES WITH and WITHOUT METALLIC 
COVERS, to enclose electrical conducting wires, elbows, corner 
pieces, as well as slidings, for the complete installation of elec- 
trical conduit tubes; further, PROTECTING BOXES, DERIVA- 
TION BOXES, and JUNCTION BOXES of every description. 


INSULATED CASES for Dynamos, Motors and Transformers. 
PRIMARY BATTERY VESSELS FOR ELEMENTS. 
ACOUSTIC TRUMPETS FOR TELEPHONES AND MICROPHONES. 
SHADES (Reflectors) for Lamps, DOWN RODS, BRACKETS, and 


all Appliances for Electrical Fittings and Accessories, 
Practicable and Unbreakable. 


Juae 28, 1201.) 


Bobbins for Dynamos, Motors and Transformers. 


Agency and Depét :— 
ARCHIBALD CAMPBELL, 
28, GRAY’S INN ROAD, LONDON, W.C. 


NEW “FOUR-POLE” TYPE DYNAMOS AND MOTORS. 


LISTS OW APPLICATIOW TO 


Cc. R. HEAP, Sole Importer, 47, Victoria Street, LONDON, $.W. 


“C. & 0." FOUR-POLE MOTOR, CLOSED TYPE. “0. & 0." FOUR-POLE MOTOR, OPEN TYPE. 


240-H.P. 
500 VOLTS. 


STOCK PORT. 


‘MERSEY DYNAMOS & MOTORS 


DYNAMOS 


»| For Arc and Incandescent Lighting, Transmission of = Blectro 
plating and Deposit Electrolysis, 


MOoTOoRs 
For Driving Oranes, Hoists, Pumps, Tools, and all Classes of 
Machinery. 


>| CENTRAL STATION AND SHIP LIGHTING COMBINED PLANTS. 


Prices and Full Particulars on application. 


TAYLOR, 150, Leadenhall Street. E.C. 
Motora, Stockport." Telephone No. 180 Nat. 
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Our system of Correspondence Instruction has hel, thousands to 
COURSES IN positions and salaries. |Terms are within reach of ‘all. 


endorsed by Thomas other prominen' ot and 


advanced subjects in ‘Prepared by the best practical 
vanced su in elec! Prepared by the practical 


ELECTRICAL ENGINEERING, 
Tolograpby, Hlectrie Lighting, Eleetrio Railways, —t> Ge qital who deane an 


Short Electrical 
MECHANICAL DRAWING, &c. Tie Elestrical Enpinesr Institute of Correspondence Instruction, 


Wits “Can I become an Blestrieal Dept. 3, 240 and 242, West 23d St., New York, U,$.A. 
Jos. Warzuen, M.E., E.E.,Pres. T. Commenrery Manrm, Viee.-Pres. 497 


AITON & C2 


WESTERN WORKS, HYTHE ROAD, WILLESDEN JUNCTION, N.W. 
THE SUPPLY & ERECTION OF 


"STEAM PIPES” ETC. 


FOR 


LIGHTING & POWER STATIONS 
OUR SPECIALITY. 


VULCANIZED RUBBER CABLES, 


OUR RUBBER IS GUARANTEED TO CONTAIN NO SUBSTITUTE. 
Our production in large and small cables averages in every 24 hours 70,405 yards. Delivery, specially of large cables, from stock. 


THE ST. HELENS CABLE CO., Ltd., 


WARRINGTON. 
Scottish Agency: 19, WATERLOO STREET, GLASGOW. 


ENGLISH [VIANUFACTURE. 


Unaffected Dead 

hy Beat. 

Stray High 
Fields, Insulation. 


ON ORDER FOR 


MEXBOROUGE 
DEVONPORT 


CENTRAL STATIONS. 


Prices from 30s. Write for Particulars. 


UNIVERSAL 


AMMETERS VOLTMETERS 


CAN BE USED INDISCRIMINATELY FOR 
DIRECT or ALTERNATING CURRENTS. 


NOT a Hot- Wire Instrument. 


EVERETT, EDGCUMBE & CO., 


22, CHARTERHOUSE SQUARE, 
Telephone, 1052 HOLBORN. LONDON, E.C. 
Showrooms: 11, VICTORIA ST., WESTMINSTER. | 


Ashmore, Benson, Pease & Co., Ltd., 


STOCKTON-ON-TEES, 
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MAGUIRE BAUCUS, 
ELECTRIC RAILWAY SUPPLIES, 


5, Warwick Court, Holborn, London. 


SPHCIALITINS: 
THE CAHALL WATER-TUBE BOILER. 
PHONO-ELECTRIC and HARD-DRAWN COPPER TROLLEY 
“ARMORITE” FLEXIBLE STEEL CONDUIT. _[WIRE. 
THOROUGHLY VITRIFIED TILE CONDUITS. 


THE 


ACCUMULATOR 


The Accumulator for Hard Work. 


THE “ALLAN” PLATE cannot buckle 
owing to its construction. The active material 
is contained in one solid mass, and is not sub- 
divided in any way. The grid is in the form 
of an envelope cast in one piece, with provision © 
for expansion. 

ALLAN ACCUMULATORS give a greater 
capacity per lb. weight than any others on the 
market, and achieve this result without dimin- 
ishing the mechanical efficiency of the plate. 

FOR LISTS AND ALL PARTICULARS WRITE TO— 


ALLAN & ADAMSON, Ltd., 


CRAMPSHAW LANE, ASHTEAD, SURREY. THE ALLAN ACCUMULATOR WORES. 


SCOTT MOUNTAIN, 


Electrical and General Engineers, NEWGASTLE-ON-TYNE. LT0., 


London Office: 20, NEW BRIDGE STREET, BLACKFRIARS, E.C. 


Electric 
Transmission of Electric 
Power Lighting 
Machinery of 
of all descriptions. all descriptions. 


2—240 H.P. Steam Generators in New Chester Road Power Station supplied for the 
Birkenhead Corporation Electric Tramways. 


STEAM DYNAMOS. 


750 H.P. for Hill of Howth Electric Railway, Dublin. 
400 99 3» Darlington Corporation. 

580 9 » Birkenhead Corporation. 

560 » Worksop Corporation. 

280 9 » Worthing Corporation. 


| 
! 
| 
4 
H 
¥ 


xX [80 


THE ELECTRICAL REVIEW SUPPLEMENT. 


(dune 28, 1904. 


RECORDING AMMETERS and VOLTMETERS. 


Suitable for DIRECT or ALTERNATING CURRENT. 


AS SUPPLIED TO THE LEADING CENTRAL STATIONS AND CONTRACTORS. 


' When ordering state periodicity. 


AMMETERS. 
ee in Code Word. Price. 
mperes. 

50 Racehorses 10 O O 
100 Racer 10 090 
150 Rachidian 11 OO 
400 Racial 
300 Rackrail... 1110 0 
400 Rackrenter 125 0 
500 Rackstick 13 0 0 

Code Word. | Price. 
90—130 Rackwork 10 10 O 

180—260 Racquets 611 

360—520 Raconda... | 13 


For ALTERNATING CURRENT VOLTMETERS add £3 to above. 


Permanent Magnet Moving Coil Recorders. 


PRICES AND PARTICULARS - 


ON APPLICATION. 


Portable Recording Ammeters and Voltmeters. 


N.C.S. Automatic 


Made for Breaking on— 


Circuit Breakers. 


Overload, 
Underload, 


Overload and Underload Combined, 
Overload and No Pressure Combined. 


NALDER THOMPSON, Lu, 


34, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 


Telegrams OCCLUDE, LONDON.” 
= CATALOGUES FREE ON APPLICATION. 
AGENTS :—Mr, 8S. JEVONS, Electric Stores, Minories, Birmingham; W. McGEOCH & Co., 108, Argyle 


Telephone No 124 Bank. 


Street, Glasgow; and Messrs. SIMON, BERRY & Co., 65, King Street, Manchester, 
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| ARTISTIC 


WITCHES 


QUANT PANNELLED OAK 
and a MODEL BRAWWNG 


FIVE SHOWROOMS Fr te 


AT ELESTRNG LIGHT CONTRACTORS. 


wtWALTHAM CO., 46, York St, Buckingham Gate 


Telegrams :—" Swrrensoarp, Loxpos.” 


(Near 31. James's Part Suton, LONDON, S.W. 


Injectors 


One movement starts the ‘‘ SIRIUS” 
Injector and adjusts both steam and 
water cones, dispensing with valves 
in steam and suction pipes and pre- 
quiring no skill to operate. Automatic 
re-starting. Lifting or non-lifting. 
Takes hot water and feeds through 
heaters and economisers. 


Folder & Rrooke. 


WORKS 110. CANNON ST 
MANCHESTER & LONDON .E C. 


Official Motices. 


DISCLAIMER. 


E REGRET that we have issued Circulars offering for 

sale Fase Boxes, as covered by the Letters Patent of 

Henry Reason, No. 5863, dated 21st day of March 1894, which 
Letters Patent are now the property of the Reason Manufacturing 
Company, Limited, of Lewes Road, Brighton. This matter having 
been brought to our notice, we have at once discontinued the sale 
of these Fuse Boxes, and, in future, will not accept orders for 


same, 
FRANCIS & SPILSBURY, 
20, Bucklersbury, 
London, 
June 24th, 1901. 8579 


STEPNEY BOROUGH COUNCIL. 
ELECTRIC LIGHTING. 
Contracts Nos. 18 and 19, 


HE ELECTRICAL COMMITTEE of the Stepney Borough 
Conncil require Tenders for the supply of the following 
Plant and Cables :— 


Contract No. 18,—Steam and other Pipe Work. 
Contract No. 19.—Paper-insulated Cables, Harthen- 
ware Conduits, &c. 


Contractors may tender for both, or either contracts. Copies of 
Specifications and Forms of Tender may be obtained by application 
to the undersigned on or about Thursday, July 4th, 1901, on pay- 
ment of the sum of Two Guineas each Specification, which amount 
will be returned on réceipt of bona fide tenders. 

The Council do not bind themselves to accept the lowest or any 
tender, and the acceptance of any tender is subject to the consent 
of the London County Council being obtained to the borrowing of 
the capital monies. 

Tenders, endorsed ‘Tenders for Electric Works, Contract 
No. ——,” and addressed to the Chairman of the Electricity Com- 
mittee, must be delivered at this office not later than 12 noon 
Tuurspay, Juty 18th, 1901. 

ARTHUR WRIGHT, 
Consulting Electrical Engineer. 

27, Osborn Street, E. 3598 


Official Ustices, 


BOROUGH OF SOUTHWARK -° 


(PARISH OF ST. MARY, NEWINGTON), 
Electricity Supply Extension. 


CONTRACT No. 15. 


HE ELECTRIC LIGHT COMMITTED of the Metropolitan 

Borough of Southwark are desirous of receiving Tenders for 

the supply and’ erection of two additional panels to the main 

switchboard at, their electric light station, Penrose Street, Wal- 
worth Road, 8.E. 

Specifications and Forms of Tender can be obtained:on and after 
the 26ch instant at the office of the Engineers, Messrs. Kincaid, 
Waller & Manville, 29, Gt. George Street, Westminster, 8.W., on 
payment of ‘a fee of Five Guineas, which sum will be returned on 
receipt of a bona fide tender. . 

The Corporation do not bind themselves to accept the lowest or 
any tender, and the contractor whose tender is accepted 
shall enter into a formal agreement, under seal, with sufficient 
sureties, for the due fulfilment of his contract. 

Sealed tenders, endorsed ‘‘ Electricity Supply, Tender for 
Contract No. 15,” to be sent to me on or before noon on the 10th 
day of Jury, 1901. 

By Order, 


J. A. JOHNSON, 
Town Clerk. 
Town Hall, Walworth Road, S.E. 
June 25th, 1901. ode 


BOROUGH OF COLNE. 


HE TECHNICAL COMMITTEE are prepared to receive 

- Tenders for One 6 B.H.P. Protected Motor, suitable for fixing 
to a wall, and fitted with countershaft and gearing attached to the 
case. 

Specifications, together with Forms of Tender, and General Con- 
ditions, can be obtained from the undersigned on payment of a 
deposit of 10s., which will be refunded on receipt of a bond fide 
tender. 

Sealed tenders, to be endorsed ‘‘Tender for Motor,” and ad- 
dressed to the Chairman of the Technical Committee, Town Hall, 
Colne, Lancashire, not later than 10 a.m. Juty 5th, 1901. 

The lowest or any tender not necessarily aecepted. 


A. G. COOPER, A.M.I.E.E., 
Borough Electrical Engineer. 


Town Hall, Colne, 
June 25th, 1901. 8599 


ROYAL BURGH OF KIRKCALDY. 


HE CORPORATION invite Tenders for the Supply, Delivery, 
and Erection of the following work :— 
Specification No. 6.—Feeders, Mains, and Roadwork.. 
Specification No. 7.—Arc Lamps. 

Copies of the Specifications and Drawings can be obtained from 
the undersigned on payment of £3 3s., to be returned on receipt by | 
the Corporation of a bona fide tender. ; 

The Specifications and Drawings can be seen at (but not obtained 
from) the offices of Messrs. Kennedy & Jenkin, 17, Victoria Street, 
Westminster, 8.W. 

Tenders musi be sent in to the undersigned so as to be received 
by him before 10 a.m. on Joy 20th. 

The Corporation does not bind itself to accept the lowe.t or any 
tender, and no allowance whatever will be made for any expense 
incurred in the preparation of any tender. 

WM. L. MACINDOE, 
Town Olerk. 


Town Clerk’s Office, 
Kirkcaldy, June 24th, 1901. 8584 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


{dune 28, 1901. 


Official Motices.—Continued. 


Official Motices.—Continued. 


CLECKHEATON URBAN DISTRICT COUNCIL. 


ELECTRICITY WORKS. 


é ee COUNCIL hereby invite Tenders for the supply and 
erection of the following plant :— 


Section A.—Lancashire Boilers. 
Economiser. 
Jet Condenser. 
Feed Pumps. 
Suction Pumps. j 
»,  B.—Meldrum’s Destructor Furnaces. 
»»  D.—Balancers and Boosters. 
», 
»»  E.—Cables. 
G.—Switchboards. 
»»  H.—Travelling Crane. 


Tenderers are at liberty to tender for the whole of the Sections, 
or any one Section, but not for part of a Section. 

Conditions and Specifications, with Forms of Tender, may be 
inspected at the offices of Messrs. Gibbings & Baker, Piccadilly 
Mansions, 17, Shaftesbury Avenue, London, W., and Old Bank 
Chambers, Cheapside, Bradford, and may be obtained on applica- 
tion to the Clerk of the Council, Town Hall, Cleckheaton, on pay- 
ment of the sum of £2 2s., which sum will be refunded on return 
of Specification with bona fide tender. 

Tenders, sealed and endorsed ‘‘ Electricity Works Plant, 
Section —=,” to be delivered at the Clerk’s Office, Town Hall, 
Cleckheaton, on or before Juty 6th, 1901. 

Each Tender must contain the names of two sureties, who will 
be prepared to execute a joint and several bond for the due fulfil- 
ment of the contract in a sam of £25 per cent. of the contract 
sum, 

The Council do not bind themselves to accept the lowest or any 


tender. 
J. ARMITAGE, 
Clerk of the Council. 
Town Hall, Cleckheaton, 
June 25th, 1901. 30604 


BOROUGH OF SHOREDITCH. 


ELECTRICITY SUPPLY. —CONTRACT NO. 28. 
HE SHOREDITCH BOROUGH COUNCIL invite Tenders for 
the supply and erection of the work included in the above 
Contract for the new Generating Station at Whiston Street, the 
existing Station at Coronet Street, and the Sub-stations at Reeves 
Place and Evelyn Street. 


AND Low Tension CURRENT SWITCHBOARDS 
AND INSTRUMENTS. 


Specifications and Forms of Tender may be obtained on and after 
July 1st at the Office of the Council’s Electrical Engineer, C. 
Newton’ Russell, Ereq., Electric Light Station, Coronet Street, 
Hoxton, N., on payment of a fee of Five Guineas, which will be 
returned on ’ receipt of a bond fide Tender. A copy of the Specifi- 
cation may also be inspected (but not obtained) at the Offices of 
the Consulting Engineers, Messrs.. Kincaid, Waller, & Manville, 
29, Great George Street, Westminster. 

The Council do not bind themeelves to accept the lowest or any 
Tender, and the Contractor whose Tender is accepted shall enter 
into a formal agreement, under seal, with sufficient sureties for 
the fulfilment of his contract. 

Trade union rates of wages and hours to be observed. 

Sealed Tenders, endorsed ‘‘ Electricity Supply—Tender for Con- 
tract No. 28,” must be forwarded to me before noon on the 10th 
day of Juty, 1901. 

By Order, 


H. MANSFIELD ROBINSON, 
Town Clerk and Solicitor. 
Town Hall, 
Old Street, E.C., 
June, 1901. 


TO ELECTRIC LIGHTING ENGINEERS. 


ee COMMITTEE of the Brecon and Radnor Joint Asylum, 

now building at Talgarth, are prepared to receive Schemes, 
Specifications and Tenders for the Electric Lighting of the above 
Asylum. 

All information can be obtained from the architects Messrs. 
Giles, Gough & Trollope, 28, Craven Street, Strand, between the 
hours of 11 and 1 on payment of Three Guineas, to b9 returned on 
receipt of a bona fide Scheme, Specification and Tender. Plans of 
the buildings will be supplied by the architects on payment of cost 
of preparation. 

Schemes, Specifications and Tenders are to be delivered, 
endorsed ‘‘ Tender for Electric Lighting,” and addressed to the 
Clerk to the Visiting Committee, County Hall, Brecon, not later 
than Aveust 5th next. 

The Committee do not bind themselves to accept the lowest or 
any Tender, Scheme, or Specification. 8570 


GLASGOW CORPORATION. 
ELECTRICITY DEPARTMENT. 


HE CORPORATION OF GLASGOW invite Tenders for the 
supply of Concentric and Single Main Cables, insulated 
with paper or fibre impregnated with oil, bitumen, or other sub- 
stance impervious to moieture, or with vulcanised bitumen. Copies 
of Specification, with Form of Tender, may be had on application 
to Mr. W. A. Cuamen, the engineer, 75, Waterloo Street, Glasgow, 
upou payment of Two Guineas, which will be returned on receipt 
of a bona fide Tender, and offers marked ‘‘ Tender for Cables, 
Electricity Department,” must be lodged with the subscriber on or 
before TuEspAy, 9th at 10 a.m. 
The Corporation do not ’pind themselves to accept the lowest or 


any offer. 
J. D. MARWICK, 
Town Clerk. 


1901. 3643 


EVERSHED & VIGNOLES, Ltd., 


MAKERS OF ALL KINDS OF 
ELEOTRICAL INSTRUMENTS. 
See Advertisement June 7th. 6TH 


City Chambers, Glasgow. 
June 26th, 


BELLISS & MORCOM LTD. 


PATENT SELF-LUBRICATING ENGINES 
FOR ELECTRIO LIGHT, POWER OR TRACTION. 


See titustratad adverttaemente AMernate Weeks. 


RUBELLITE. 


An IMPROVED and Most Perfect kind of 
Vulcanite or Ebonite specially prepared 
for Electrical Purposes. 


0. BEREND & Ltd., LONDON, 


LAMBETH, LOND 
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June 28, 1804.) 


THE ELECIRICAL REVIRW 


SUPPLY 


THE MOST RELIABLE 


STORAGE BATTERY 


PERFECT SYSTEM 


Worked under the ONLY 


Of Regulation. 


Full details and Prices of above on receipt of Particulars of the 


work the battery is required for. 


THE GHLORIDE 
STORAGE 


London Office: 


CLIFTON JUNCTION, 


39, VICTORIA STREET, 8.W. Near M ANCHESTER. 
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THE ELECTRICAL REVIEW SOPPLEMENT. 


(dune 28, 1901. 


This Prospectus has been filed with the Registrar of Joint Stock Companies. ‘ 


The Subscription List will open on Tuesday, the 25th day of June, 1901, and 
will close on or before Saturday, the 29th day of June, 1901. 


The Urban Electric Supply Co., Ltd. 


Incorporated under the Companies Acts, 1862 to 1893. ‘ 
SHARE CAPITAL - - - - - - - £500,000, 
Divided {50,000 5 per cent. Cumulative Preference Shares of £5 each . . ~ - £250,000 
into 150,000 Ordinary Shares of £5 each - - - - - £250,000 
Of which 4,000 Ordinary Shares have already been subscribed for by and allotted to aes 
Edmundson’s Electricity Corporation, Limited. £500,000 


A dividend of 5% on the Preference Shares and a minimum dividend of 5% on the Ordinary Shares has been guaranteed until Dec. 31, 
1910, by Edmundson’s Electricity Corporation, Ltd., the terms of the guarantee being contained in the Contract within mentioned. 
30,000 5 per cent. Cumulative Preference Shares of £5 each and 30,000 Ordinary Shares of £5 each, 


Are now offered for Subscription at par, payable as follows :—10s. per share on Application, 103. per share on Allotment, and the 
remainder in calls of not more than £1 at intervals of not less than three months, 


Auy Subscriber may, if he so desire, pay u 


the balance of £4 on or after allotment, receiving interest thereon at the rate of 4 per cent. per annum. 


Holders of Preference Shares are entitled to a fixed cumulative Preferential Dividend of 5 per cent, per annum, and the shares are also preferential as to capital. 
The guaranteed dividends on both Preference and Ordinary Shares are payable half-yearly on 1st April and Ist October, the first payment to be made on 


1st October, 1901. Dividends will be calculated on the amounts called up. 


Directors. 


FRANCIS EDWARD GRIPPER, M.I.E.E. (Managing Director | 


Edmundson’s Electricity Corporation, Limited), Clifton Villa, 
St. Marzaret’s-on-Thames, Chairman. 

EDMUND CHARRINGTON, A.M.I.C.E:, Mayfield, Chislehurst, 
Engineer. 

HERBERT BRENT GROTRIAN, Hare Court, Temple, E.C., 
Barrister-at-Law. 

WILLIAM PAGE (Director of the Brompton and Kensington 
Electricity Supply Company, Limited), Rickmavsworth. 

JOAN CUTHBER'' WIGHAM (Director Woolwich District Elec- 
tric Light Company, Limited), Coanwood, Surbiton. 


Solicitors. 
LINKLATER, ADDISON, BROWN & JONES, 2, Bond Court, 
Wallbrook, London, E.C. 


Brokers. 
COATES, SON & CO., 99, Gresham Street, London, B.C. 
FENN « CROSTHWAITE, 44, Coleman Street, London, B.C. 


Bankers. 
LONDON AND WESTMINSTER BANK, LIMITED, Lothbury, 
London, E.C. 
Consulting Electrical Engineer. 
F. HASTINGS MEDHURST, M.1.E.E. (F. H. Medhurst & Lloyd), 
13, Victoria Street, Westminster, S.W. 
Auditors. 
JOHN ANNAN, DEXTER & CO., 11, Ironmonger Lane, E.C. 
Secretary and Offices. 
C. H. JONES, Broad Sanctuary Chambers, Westminster, S.W. 


PROSPECTUS. 


This Company was formed in 1898 for the purpose of obtaining Parliamentary 
owers to work electric light and tramway undertakings in various places in 
ngland and Scotiand. 


working, and similarly successful results should accrue from their manage- 
ment of the stations belonging to this Company. The following Table has 
been furnished by them :— 


First complete year's working. Second complete year’s working. 8 c/p Lamps (equivalents) connected. 
| pended (aver-, Profit per pended (aver- Profit per an. Ist, an. Ist. 
Yeat. agedover the cent. Year. aged over the cent. 1899. Ast, 1900. “i991,” 
| year). year), ! { 
Folkestone 1899 £52,267 44 1900 £69,059 4 10,089 17,834 24,181 
Woolwich (reconstructed) .. ae a 1899 25,880 4 1900 41,772 5 4,810 9,610 19,425 
Winchester ne Si 1899 25,404 2 1900 32,284 44 3,815 10,043 15,126 
Bromiley (Kent) .. 1899 | 84,000 3: 1900 51,045 4 2,308 7,377 13,395 
Wycombe on 1899 28,694 t 1900 41,115 54 1,746 7,636 16,910 
Chislehurst 1900 17,891 - 4,617 4,987 


Powers have now been acquired for the following towns and districts either 


by this Company or by others acting under its control :— 
Estimated amount 


ELECTRIC LIGHTING.— Population now — for 
Camborne and Redruth .. £26,000 £35,000 
Glossop .. 23,000 27,000 
Twickenham 20,000 26,000 
Hawick .. 19,000 16,000 
Grantham 17,000 17,000 
Berwick-on-Tweed 14,000 14,000 
Bishop Auckland. . os 11,000 15,000 
Godalming 11,000 14,000 
Newton Abbot 9,000 15,000 
Stamford. . es 9,000 15,000 
Dartmouth ee 6,000 15,000 
Weybridge ae 4,000 16,000 

ELECTRIC TRAMWAYS — 

Camborne and Redruth (34 miles) .. £40,000 
*Glossop (44 miles) .. Se 50,000 
£315,000 


* The Provisional Order for the Tramways at Glossop has been granted by 
the Board of Trade with the sanction and support of the Corporation of 
Glossop, and only awaits the usual confirmation by Act of Parliament. 

Mr. F. H. Medhurst, who will act as the Consulting Engineer of this Com- 
pany, and under whose supervision the works are to be carried out, has made a 
Report, of wh'ch copy is enclosed. 

‘Lhe construction ot the works will be undertaken by Edmundson’s Electricity 
Corporation, Limited, who have had a large and most suecessful experience in 
the erection and working of electricity supply stations in the smaller towns of 
this country. They have entered into the undermentioned Con'ract which 
provide; (inter alia) tor their profit being fixed by the Consulting Engineer of 
tbe Compauy, or in case of difference by arbitration. They also undertake the 
supervision aud general management of the various works until December 31st, 
1910, and being satisfied as to the value of the concessions acquired by this 
Company, »nd the remunerative character of the works to be carried out there- 
under, they bave, as part of the terms of the contract, agreed to guarantee for 
a period of about 10 years, viz.—to December 4lst, 19J0, the dividend of 5 per 
cent. per annum on the Preference Shares and Dividends of not less than 5 per 
cent. per annum on the Ordinary Shares. Inasu.uch as it is during the early 
years that toe profits on electricity supply unvertakings are small it may 
reasonably be expected that the dividends on the Ordina)y Shares will exceed 
the minimum long betore the expiry of the guarantee period. 

The net assets of Edmundson’s Electricity Corporation, after deductin 
Debenture debt, and exc.usive of goodwill, were on the date of the last issue 
balance sheet of March 8lst, 1900, upwards of £164,000, since which date 
£100,000 addiiional has been paid up on Preference shares The net profits for 
the year ended March lst, 1900, after payment of Debenture interest, were 
£17,260. Dividends of 6 per cent. per annum on the Ordinary Share Cap.tal 
have been paid since its corp. ation. | 

Stations erected by Edmuud:on’'s Electricity Corporation, Limited, in the 
undermentioned towns have been running for one or more completed years, 
and with the exception of Folkestone, are still managed by them. By the 
exercise of economcal management and energy in obtaini tions 


amp 
the working of these stations has resulted in a profit even in the first year's 


The Clauses in the Articles as to remuneration of Directors are as follows :— 

97. The Directors exclusive of the Managing Director, shall be entitled to 
receive by way of remuneration in each year £1,000, and in addition £400 ia 
every year in which a dividend at the rate of at least 6 per cent. per annum 
shall be paid on the ordinary share capital of the company for the time being 
paid up, together with 10 per cent. of the net profits of the Company remaining 
in that year after payment to the Ordinary Shareholders of a dividend of 6 per 
cent. on the amounts paid on their shares, but the total remuneration shall not 
in any one year exceed £2,000. Such remuneration shall be divided among the 
Directors in such proportions and manner as they shall from time to time agree, 
or in default of agreement, equally. The Company in General Meeting may 
increase the amount of such remuneration, either permanently, or for a year or 
longer term. 

113. The remuneration of a Managing Director or of a Committee of Manage- 
ment shall from time to time be fixed by the Directors, and may be either by 
fixed salary or by a commission or percentage on profits, or partly by one and 
partly by the other, as the Directors may determine. 

The qualification of Directors is tixed by the Articles of Association to be the 
holding of Shares of the nominal value of £250 at the least. 

A Contract dated 21st June, 1901, has been entered into between Edmundson’s 
Electricity Corporation, Limited, and this Company for carrying out the electric 
lighting and tramway works in the different towns above-mentioned. The Con- 
tract includes a sum of £15,000, being 5 per cent. on the capital now offered for 
subscription, which is to be paid to the Contractors, and for which sum they 
have undertaken to subscribe or procure the subscription of the whole of the 
capital now offered. Under the contract all the preliminary expenses up to 
allotment are to be borne by the Company. Other Contracts entered into are 
referred to in the list which accompanies this Prospectus, and which is to be 
deemed to form part thereof. 

Mr. Francis Edward Gripper is interested as being a Director of, and the 
holder of 998 shares in, Kdmundson’s Electricity Corporation, Limited, and as 
an Underwriter of 140 shares of this issue. Mr. John Cutnbert Wigham is 
interested as being the holder of 202 shares in Edmundson's Electricity Cor- 
poration, Limited, and as an Underwriter of 200 sbares, Mr. Page is an 
+ iguaag of 200 shares, and Mr. Cvarrington is an Underwriter of 1,000 
shares. 

Edmundson’s Electricity Corporation, Limited, having undertaken to sub- 
scribe or procure subscriptions for the wh: le ot the capital now offered, the 
Directors will proceed to allotment on the closing of the list. 

Copies of the Memorandum and Articles of Association and of all the above- 
mentioned Contracts, also of the various Electric Lighting Orders and Deeds 
of Transfer, and the original Report of the Consulting Engineer of the 
Company, can be inspected at the Offices of the Company during business 
hours, 

It is intended to apply, in due course, for a settlement end quotation on the 
Stock Exchange. 

Applications fcr Shares should be made on the accompanying form, and 
forwarded to the Bankers of the Compay, the London and Westminster 
Bank, Limited, Lo.hbury, E.C., together witn a remittance for the amount of 
the deposit. 

If the whole number of Shares applied for be not allotted, any surplus 
amount paid as deposit will be appropriated towards the sum due on allotment. 
Where no allotment is made the deposit will be returned in full. 

Prospectuses and Forms of Application for Shares may be obtained at the 
Offices of the Company, or from the Bankers or Brokers. : 


Dated June, 1901. 
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High Grade 


Incandescent 


SWITCHES, 
CUT-OUTS, 


Electrical Accessories. 


86, CHARING CROSS ROAD, W.C.. 


Telep. 2486, GERRARD. 


Accumulators| ROSS COURTNEY 
Stationary en | Ashbrook Road, 


Traction. 


LONDON, N. 


and DURABILITY. 


Positive Plate of STaTionaRY (Grids “Franke System.” _ Negative Plate of 
or Heavy TRACTION STATIONARY or HEAVY 
Accumulator. Traction Accumulator, 


LIGHT TRACTION ACCUMULATORS for | 
ELECTRIC AUTOMOBILES and LAUNCHES, &c. C= 232 


Thoroughly consistent with regard to DURABILITY and Conditions of Constant Work. 


ELECTRIC VEHICLES BUILT TO SPECIFICATION—ANY MAKE TE, MINALS, : 


ELECTRIC CAR EQUIPPED with ACCUMULATORS, MOTORS, &c. 
SMALL TURNED PARTS, STAMPINGS, &c., 


Machiner :—Cast ‘Formep Piates— 
JASTING, SMEARING an IxinGc Macuines (System “ Franke’’) 

MADE TCO ORDER. 
Quotations on Receipt of Requirements. 


AccumvULatTor Boxes—Acip-Proor and InsunaTinG Paints and VARNISHES. 


14, Sil St., Bi bury, W.C. 
ACCUMULATOR INDUSTRIES, LTD., 


DYNAMOS MOTORS. 


Multipolar Type from 1 to 200 H P. 
TWO-POLE MACHINERY to order. 
SLOW SPEED MOTORS for direct driving. 


SPECIALITY.—High Voltage Enclosed Motors, 


MANUFACTURED BY 


WHITE, JACOBY Ltd, 


BAYHAM PLACE, LONDON, N.W. 


Telegrams: “ SATURATION, LONDON.” Telephone 752 King’s Cro s. 


| Lamps. 
18 | 
on 
| SEND FOR PAMPHLET GIVING FULL PARTICULARS. 4 & ee 
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THE ELECTRICAL RRVIRW MENT. 


(dune 28, 1904. 


THE 


EDISON SWAN 


ORIGINAL INVENTORS, PATENTEES, and FOUNDERS 


OF THE 


INCANDESCENT LAMP 


INDUSTRY. 


are the 


IN THE END. 


HIGH VOLTAGE LAMP, 16 C.P., 200 VOLTS. FULL SIZE. 


Head Office, Warehouse and Showrooms :—EDISWAN BUILDINGS, QUEEN STREET, LONDON, E.C. 


STANDARD LAMP, 16 €.P., 100 VOLTS. FULL SIZE. 


THE EDISON & SWAN UNITED ELECTRIC LIGHT COMPANY, LIMITED, 
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THE ELECTRICAL KEYIEW SUPPLEMENT. 28, 104. 


THE STANDARD 


QUALITY. 


LONG LIFE. 


SAAVWS 


4 


MADE. 


OUR HIGH-VOLTAGE LAMP IS 
RECOGNISED 
BY CENTRAL STATION ENGINEERS AS 
THE MOST EFFICIENT. 


SOLE SELLING AGENTS—." 


», THE GENERAL ELECTRIC CO. (1900), Ltd., 


Head Offices, Warehouses, and Showrooms : 


69, 71, 88, & 92, Queen Victoria Street, LONDON, E.C. 


Victoria Bridge, MANCHESTER. 
7. Waterloo Street, GLASGOW. 2 Peel Werks, Adelphi, SALFORD. 
Barwick Street, BIRMINGHAM. Sherlock Street, BIRMINGHAM. , 
BRANCHES : 3; Westgate Road, NEWCASTLE- WORKS : < Brook Green, HAMMERSMITH 
Ww LIN. LERKENWELL. 
East Wharf, St. Mary St., CARDIFF. o REC® TRADEMARK 


Agents for the Commonwealth of Australia and New Zealand : LAWRENCE & HANSON, 3, Wynyard St., SYDNEY, and 167, Queen St., MELBOURNE. 
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TELEPHONE No. 5,077, Bank. Telegram: “INDICES,” LONDON, 


WHEATLEY KIRK, PRICE & CO. 


(ESTABLISHED 1850), 


Electrical Auctioneers, Valuers, 
AND AMBITRATORS. 
Average Annual Valuations exceed £2,000,000 sterling. 


46, WATLING STREET, QUEEN VICTORIA ST., LONDON, E.6. 


ALBERT CHAMBERS, ALBERT SQUARE, MANCHESTER. 
Telegraphie Address:—" Indieator, Manchester.” Telephone No. 8218. 2193 


TO ENGINEERS, TOOL-MAKERS, ELECTRICIANS, 
DEALERS, BROKERS AND OTHERS. 


WHEATLEY KIRK, PRICE & CO. 


J. H. HOLMES & CO. 


NEWCASTLE-ON-TYNE, 
17, SOH@ SQUARE, LONDOA, W. 


XIX 


HIGH: EFFICIENCY. 


SITUATIONS YACANT.— Continued. 


COUNTY BOROUGH OF BOLTON TECHNICAL SCHOOL. 


ANTED.—An Assistant Teacher of Electrical Engineering. 
Commencing salary £120 per annum. 

Full particulars can be obtained by sending a fully addressed 

envelope to the undersigned. Applications will be received up to 


JUNE 30th, 1901. 
F. WILKINSON, 
Director. 
Technical Schools, Bolton. 3477 


HULL MUNICIPAL TECHNICAL SCHOOL. 


LECTURER and Demonstrator in Electrical Engineering will 

be required in September next. Salary £150 per annum. 
—Forms of application and further information may be obtained 
from Dr. J. T. Ritry, Technical School, Hull. 3427 


Have received instructions from Messrs. The Edison & Swan United 
Electric Light Company, Limited, to 


SELL BY PUBLIC AUCTION, 


On TvuxEspAy the 9th and Wepnespay the 10th Juxy, 1901, upon their premises 
known as The Broadheath Engineering Works, Broadheath, near 
Majtchester, on account of Removal to Ponder’s End, London, 


The PLANT & MACHINERY, comprising :—50-u.r. Enclosed Vertical Steam 
Engine, by Browett, Lindley & Co., Ltd.; 8-H.P. Portable Engine by Clayton 
and Shuttleworth; 30 kw. Alternator by Edison & Swan; 2 Self-contained 
Drilling Machines; several Slide, Surfacing and Screw-cutting Lathes by Muir, 
Pitts, Carter, Sons & Co., and Greenwood & Batley; Planing Machine to plane 
18 ft. by 6 ft. by 5 ft. 6 in. high; Vertical and Horizontal Milling Machines ; 
6 Screw Fly Presses; Screwing Machines; Lathe Beds, &c., Kc. 

FINISHED and UNFINISHED STOCK, comprising:—One 42 kw., Two 
66 kw., Four8 to 7 kw., Six 2 to 25xw., Seven 2 to 138 kw. Dynamos; 140 Enclosed 
Motors from } to 30 u.p.; Transformers; several gross Single and Double-Pole 
Switches, Terminals, Fuses, Handles, Bases and Brush Boxes; Armatures, 
Commutators, Scrap Brass, Copper, and German Silver; Loose Tools, Shafting, 
— Timber Sheds, Scrap Wrought Iron, Cast-iron and Brass, and other 
effects. 

May be viewed day preceding and morning of sale. 

For further particulars apply to the AUCTIONEERS, Albert Chambers, 
Albert Square, Manchester, and 46, Watling Street, London, E.C, 

Telegrams :—“ Indicator, Manchester.” ‘Indices, London.” 

Telephone No. 8218, Central, Manchester. 5077 Bank, London.” 8587 


Gdrucational Uotice, 


UNIVERSITY COLLEGE OF NORTH WALES, BANGOR. 


ELECTRICAL ENGINEERING DEPARTMENT. 


Professor of Physics :—E. TAYLOR JONES, D.Sc. 
Drapers’ Company’s Assistant Lecturer and Demonstrator in Elec- 
trical Engineering :—W, W. FIRTH, M.Sc., \ate Whitworth 
Exhibitioner. 
iw OCTOBER next a systematic Course or INSrRUCTION IN 
ELEecTRICAL MEASUREMENT AND PracticaL Exxctricity for 
students proposing to enter the profession of ELectRicaL ENGI- 
NEER will be commenced. The Physical Laboratory is filly 
equipped with a Compound Steam Engine, Dynamos, Trans- 
formers, Secondary Battery and the most approved modern 
Measuring Instruments for all branches of electrical engineering. 
The Fee for the Course will in ordinary cares be £14 4s. per 
Session. Average cost of living at Bangor for the Session (33 
weeks), £20 to £30. The Course extends over two sessions. 
Applications for Calendar, Prospectus, and general information, 


to be made to 
J. E. LLOYD, M.A., 
Secretary and Registrar. 8397 


SITUATIONS VACANT. 


DEVONPORT CORPORATION ELECTRICITY WORKS. 
Switchboard Attendant. 


WITCHBOARD Attendant, wanted in a combined lighting and 
traction station, must have had practical experience in con- 
tinuous current stati mn, three-wire system with batteries. Ap- 
plications stating age, experience, aud rulury required, with copies 
of not more than, three testimonials, to be sent to Mr. OC. Furness, 
Borough Electrical Engineer, Electricity Works, East Stonehouse, 
Devon, endorsed *‘ Switchboard Attendant.” 9066 


STEPNEY BOROUGH COUNCIL. 


Electricity Department. 


yep 8 are invited for the following posts :— 


ENGINEER-IN-CHARGE oF Station.—Must have had thorough 
mechanical and electrical training, and have had previous charge 
of plant consisting of water-tube boilers, high speed engines, 
direct current dynamos, &c. 

METER AND GENERAL TxesTING SUPERINTENDENT.—Must have had 
at least three years’ experience in meter testing and be acquainted 
with the testing and connecting of house services and general 
routine of central station testing and meter department. 


Meter Room Assistant.—Must have had experience in meter. 


and general testing and be acquainted with routine of meter 
department. 

Applications in writing, stating age, experience and salary 
required, accompanied by copies of not more than three recent 
testimonials, must be sent to the undersigned not later than 


Monpay, JULY 8th. 
Wm. C, P. TAPPER, 
Engineer and Manager, 
27, Osborn Street, E. 3612 


HE COMMITTEE of the Municipal School of Technology, 

Manchester, to be opened in September next, invite applica- 

tions from gentlemen qualified to take the position of Head of the 

Physics and Electrical Engineering Department. Stipend £500 
per annum. 

The gentleman appointed will have the title of professor and 


_Tank as a member of the Board of Studies. He will have the 


assistance of an efficient staff. 

Acceptable candidates, in addition to satisfactory theoretical 
attainments, must have had an efficient training and experience 
in some important branch of practical electrical engineering. 

Applications, with copies of a limited number of recent testi- 
monials, should be addressed not later than Sarurpay, JuLy 6th, 
to the undersigned, from whom further information as to the con- 
ditions of the appointment may be obtained. 


J. H. REYNOLDS, 


Principal. 
Priucess Street, 
Manchester, 
June 17th, 1901. 3640 


Wee by the Ealing District Council, a Gentleman to act 
as Clerk to the Electric Lighting Committee. Must have 
had experience in a similar capacity, preferably with a corporation. 
He must be fully qualified to take full control of the accounts, 
and the commercial department of the electric lighting under- 
taking, prepare the necessary cost sheets, balance sheets, &c., and 
canvass for new business.—Apply with full particulars of experi- 
ence, age, and salary required to The CuarrMan, Electric Lighting 
Committee, Public Buildings, Ealing. Envelope to be endorsed 
Clerk.” 3589 


YANVASSER required in Ilford to call upon tradesmen and 
C residents in regard to electric lighting, to give information 
and answer enquiries. Must have had previous experience. May 
also be required to read meters when necessary. Salary £2 per 
week. Applications, stating age and experience, and marked 
‘*Canvasser,” must be delivered to Mr. W. J. Woopwarp, Elec- 
trical Engineer, at 7, Cranbrook Road, Ilford, not later than 
Wednesday, July 8rd, 1901. 3606 


( Continued on neat page.) 
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SITUATIONS YACANT.— Continued. 


SITUATIONS YACANT.—Continued. 


ELECTRICAL ENGINEER (TRAMWAYS). 


AJ ANTED IMMEDIATELY, by the Council of the City of 

’ Wellington, New Zealand, a thoroughly qualified Elec- 
trical Engineer, who must have had special experience in carrying 
out and equipping overhead electrical tramways and power stations. 
Full particulars and conditions may be obtained on application to 
Messrs. Joun Dututx & Co., Lrp., 23, Lime Street, London, B.C., 
to whom endorsed applications must be delivered not later than 
noon on the 20th July. 3494 


COUNTY BOROUGH OF HUDDERSFIELD. 


Electric Tramways. 


HE TRAMWAYS COMMITTEE OF THE CORPORATION 
invite applications for the post of Shift Engineer at their 
power station. Salary £100 per annum. 

An Engine Driver is also wanted. Preference will be given to 
applicants with previous experience of Corliss engines of large 
size. Wages 6s. 10d. per nine hours shift. 

Further particulars as to duties and qualifications may be 
obtained on application to the Tramways Electrical Engineer, 
Power Station, Longroyd Bridge. 

Applications, stating age and experience, and accompanied by 
copies of not more than three recent testimonials (which will not 
be returned) and endorsed ‘‘ Engineer” or ‘‘ Driver” as the case 
may be, must be delivered to the Town Clerk, Town Hall, 
Huddersfield, not later than Juty Ist, 1901. 


By Order, 
F, C. LLOYD, 
Town Clerk. 
Town Hall, 


June 19th, 1901. : 8540 


BOROUGH OF WALSALL. 
Electricity 


ANTED.—An experienced Fitter to take charge of running 
machinery at the generating station during one shift. 
_ experience essential. Wages £2 per week increasing to 
8. 
Applications, stating age and experience, and enclosing copies 
two recent testimonials, to be sent to the undersigned not later 
than Tuxspay, 2nd. 


(Signed) ALEXR. WYLLIE, 
Borough Electrical Engineer. 


CROYDON COUNTY POLYTECHNIC, CROYDON. 


Department of Electrical Engineering. 


i COMMITTEE require the services of an Assistant 

Lecturer and Demonstrator in this department. The person 
appointed will be required to attend on three evenings each week 
and must be qualified to lecture in at least one branch of electrical 
engineering. 

Salary £50 for the Session of about 30 weeks. 

Applications, with copies of testimonials, must be s2nt to the 
undersigned, from whom further particulars of the appointment 
may be obtained, not later than Wepnuspay, JuLy 10th, 1901. 


8. W. BICKELL, 


Secretary. 
June 24th, 1901. 3597 


COUNTY BOROUGH OF SWANSEA. 


Resident Electrical Engineer. 
i lee CORPORATION OF SWANSEA invite applications for 
the appointment of Resident Electrical Engineer to take 
charge of their Electricity Works. 

Applicants must have had experience in theo management of a 
central electrical supply station. 

Forms of application can be obtained from the Town Clerk, 
Swansea, to whom applications, accompanied by copies of not 
more than three testimonials of recent date, must be sent not 
later than Thursday, the 11th day of July. 


JNO. THOMAS, 
Town Clerk. 
Guildhall, Swansea, 
June 25th, 1901. 8616 


LECTRICAL FITTER wanted at once at the Grove Fever 

Hospital, Tooting Grove, Tooting Graveney, 8.W. (under 

the Metropolitan Asylums Board). Applicants must be accustomed 

to electric light engines and dynamos and have a fair knowledge 
of concentric wiring, earthed outer telephones and bells. 

Wages 30s. per week, with board, lodging, washing, and over- 
alls (subject to statutory deductions under the Poor Law Officers’ 
Superannuation Act, (1896). The selected candidate will be re- 
quired to pass a medical examination prior to appointment. 

Application to be made on Forms obtainable from the Clerk, 
Metropolitan Asylums Board, Embankment, E.C., are to be sent 
to the engineer to the Board at the same address by 10 a.m. on 
THURSDAY, JuLy 4th. 

June 26th, 1901. 3637 


CORPORATION ELECTRIC TRAMWAYS. 


Wanted. 
WITCHBOARD ATTENDANTS for extra high tension sub- 
station operating electric tramways. Previous experience 
in charge of high tension switchboards essential, . 
Applications, giving details as to age, previous experience and 
present salary, to be sent to No. 3499, Hxnectricat ReEvIEw, 
4, Ludgate Hill, London, not later than Juty 4th, 1901. 3499 


PPRENTICH, Electrical Engineering. Fabbro & Co., 79, 
High Street, Battersea, established for many years, have 

a vacancy for an apprentice: premium required.—Apply by letter 
for terms, &c., above address. 8618 


RMATURE Winders.— Several good Armature Winders 
wanted immediately, used to slotted drum armatures former 
winding.—Apply, stating age, experience and wage expected to 
The SUNDERLAND ForGE AND ENGINEERING Company, LTD, Pallion, 
Sunderland. 


SSISTANT required in estimating department of a large firm 
near London. Previous experience and knowledge of 
traction, lighting, and power transmission by direct and polyphase 
currents essential.—Apply stating age, experience and salary 
required to No. 8635, Execrricat Kevisw, 4, Ludgate Hil, 
London. 3688 


SSISTANT wanted on the engineer’s staff of the London 
Electric Supply Corporation. Must have had a thorough 
training. Also previous experience of electrical distribution.— 
Apply stating age and experience, with copies of testimonials, to 
RESIDENT ENGINEER, 25a, Cockspur Street, London. 3608 


RAUGHTSMAN, First-class, wanted for electrical works, 
must have practical experience and be well up in high- 
tension switchboards and fittings, &c.—Apply by letter stating 
experience and salary required to 3598, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 3598 


RAUGHTSMAN wanted in Manchester accustomed to shop 
work and mechanical arrangement of motor driving.— 
Apply, stating experience and terms, 3574, ELzctRicaL REvIEW, 
4, Ludgate Hill, London. 3574 


Pyne we Lighting Company in the provinces requires the 

services of an Experienced Clerk who can attend to all corres- 
pondence, interview consumers, collect accounts, and generally 
attend to the general business of the company.—State full 
particulars of past experience, age, and salary expected, to 
“P, W. D.,” Donington Honse, Norfolk Street, Strand, W.C. s609 


Engineer required for India.—A capable gentle- 
man with a thorough knowledge of electrical engineering, 
and preferably with a knowledge of the Indian market, to travel 
and report upon the prospects of business in that country, and 
eventually to have charge of the agency of a large manufacturing 
company. Only gentlemen of ability and experience need apply.— 
Box 3557, Evectricat Review, 4, Ludgate Hill, London. 8857 


OREMAN wanted, thoroughly experienced man for overhead 
electric tramway equipment.— Reply, stating experience 

and wages required, with copies of recent testimonials, to Box 
No. 3638, ExectricaL Review, 4, Ludgate Hill, London. 3638 


ANAGER required for an electrical liff crane works in 
London. Had large practical experience in works of elec- 

trical lifts ; first class man required. Good salary will be paid 
for a really competent man.—State age, full particulars, salary 
required, in first instance, to ‘‘ HuzctricaL,” c/o Dixon’s Adver- 
tising Offices, 195, Oxford Street, W. 8558 


REMIUM Pupil.—An Electrical and Mechanical Engineer, 
with offices in Manchester, has vacancy for Pupil, one 
leaving school preferred. — Apply, 3585, EnxctricaL REVIEW, 
4, Ludgate Hill, London. 8585 


ECRETARY wanted for an electric tramway company, must 

be young and energetic. Previous experience in tramway 
work desirable but not indispensable.—State full particulars, age, 
and salary required to ‘‘P. W. D.,” Donington House, Norfolk 
Street, Strand, W.C. : 8610 


PECIAL opportunity to learn traction and multiphase work, 
also latest transmission of power practice, &c. Premium 
£150 for two years, part in London office and part in large conti- 
nental works ; position on staff at end of pupilage.—Apply, 3573, 
ELectRicaL Review, 4, Ludgate Hill, London. 3598 


RAVELLER.—Wanted smart energetic man with good con- 
nection, for sale of continuous current motors in North of 
England. Applications must state age, experience, salary re- 
quired, and when at LimitEp, Openshaw, 
Manchester. 3684 
RAVELLERS wanted, to sell high-class electric motors in 


the United Kingdom. High commission to good men.— 
Apply 3497, Exxctricat Review, 4, Ludgate Hill, London. gag, 


ANTED.—Thoroughly competent Draughtsman, well up in 
getting out quantities for and designing lighting and power 
installations, high speed engines, &c., by a firm of electrical and 
general engineers.—State fully experience, age and wages required, 
to H. D.,” 70, Attercliffe Road, Sheffield. 


ANTED.—Young Draughtsman, competent, used to large 
switchboard work.— State experience, age, and salary re- 
quired, Box 3562, Exxctricat Revirw, 4, Ludgate Hill, London. 


(Continued on nest page. ) 
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SITUATIONS VWACANT.—Continued. 


SITUATIONS WANTED.—Continued. 


ANTED.—Improver or Junior Assistant for Laboratory.— 
Send full particulars to ‘‘P. 8. C.,” c/o Street’s Agency, 
30, Cornhill, London. 3614 


ANTED at. once, by 8 small firm of London electricians, an 
Assistant used to installation work.—Apply stating age, 
3613, EtectricaL Review, 4, Ludgate Hill, London. 3618 


ANTED.—An Electrical Improver, just out of apprentice- 
ship. Wages 18s. per week.— Apply Dicpy CoLLIERy 
Company, Lrp., near Nottingham. 8586 


ANTED.—A First-class Traveller with good connection in 
lamps and accessories amongst station engineers, &c., in 

the Southern and Eastern Counties.—Apply, giving references, 
salary required, experience, &c., Box 3589, ELEectRicaL REVIEW, 
4, Ludgate Hill, London. 8589 


ANTED, at once, an Electrical Engineer to make specifica- 

tions and estimate for installations and wiring in a small 
first-class business.—Apply by letter only, stating salary required, 
to **G. 38, North Row, W: 8591_ 


ANTED in estimating office of large London firm, an 
Engineer with thorough knowledge of traction material. 

One with further experience in polyphase working preferred.— 
8605, ExectricaL Review, 4, Ludgate Hill, London. 8605 


ANTED.—A good handy man for a small steam plant and 
accumulator in Hertfordshire, who would do rough car- 
pentry, painting, glazing, &c., to fill up time. Married. Age 
about 25 to 30. Must have done similar work with charge of 
boilers. Wages 28s., with cottage.—Apply Box 3600, HiecreicaL 
Revirw. 4, Ludeate Hill, London. 8600 


OUNG Man of practical commercial experience wanted to take 
charge of West End branch for the supply of electrical 
accessories. Liberal encouragement will be given to the right 
man. Apply stating salary, &c.—Box 3597, ELEcTRIcAL REVIEW, 
4, Ludgate Hill, London. 8592 


SITUATIONS WANTED. 


LECTRO-TECHNIOCIAN, German, high school, eight years’ 
practical experience, also machinist, mounter, mounting 
foreman, projector, &c., linguist, desires engagement. 
Please address ‘“‘A. J., 37,162,” cara of D. Trenz, Mainz, 
Germany. 8487 


DVERTISER, with degree in engineering, wants to gain shop 
experience with view to go in for electric traction. Well 

up in theory and designing. Premium, if any, must be small.— 
3594, Enectricat Revirw, 4, Ludgate Hill. London. 9504 


A DVERTISER (25) seeks re-engagement as Electric Motor or 
. Dynamo Attendant. Two years’ experience.— Reply 3607, 
Eectricat Review, 4, Ludgate Hill, London. 3807 


DVERTISER, with spare time (mornings), requires plant, 
batteries, and charging to attend to in London.—Box 3569, 
ELectTRIcAL Review, 4, Ludgate Hill, London. 8569 


DVERTISER, age 24, with good general business knowledge, 
desires position as Salesman with electrical fittings firm. 
Salary nominal. Highest references.—3563, ELECTRICAL KEVIEW, 


Engineer seeks engagement, good all round man; 
plant, wiring, estimating. First-class references.—Box No. 
3502, Revirw, 4, Ludgate Hill, London. 3502 


Store and Book-keeper, &c.—Young Man (20) 

seeks re-engagement, preferably L. T. works; experience 
also knowledge of switchboard. Highest references.—‘‘ J. 0. E., 
Burleigh House, Harrow, London, N.W. 8581 


Engineer desires engagement ; first-class theo- 
retical knowledge; private plant work preferred; good 
references. — No. 3552, ELectricat Review, 4, Ludgate Hill, 
London. 8352 


14 years’ practical. experience, desires chargé 
of installations, or join firm giving security.—3549, ELxo- 
TRICAL REVIEW, 4, Ludgate Hill, London. 8549 


| ager eres (Practical) seeks position to inspect or erect 
installations for light or power.—Address, 3441, ELECTRICAL 
Review, 4, Ludgate Hill, London. 3441 


‘eeorsiaran and Assistant require job. Light, bells, tele- 

phones, motors, and accumulators, have had charge. Town 

or country.—‘‘ ELECTRICIAN,” 348, Coldharb2ur Lane, Brixton, 8.W. 
8583 


” 


LECTRICIAN, 13 years’ practical experience with well known 

_ contractors, used to control of men, estimating and carrying 
out lighting installations.—3575, ExectRicaL Revirw, 4, Ladgate 
Hill, London. 3875 


LECTRICIAN, with 18 years’ practical experience, seeks 
re-engagement, town or country; used to plant work or 
would take charge of country house plant. First-class references. 
—No. 3588, Bixctricat Review, 4, Ludgate Hill, London. 3588 


LECTRICIAN (A.I.H:E.—25) wants post as Assistant or 
Shift Engineer in central station. 2 years at Finsbury College, 

8 years as improver at Messrs. Siemens Bros., 2 years at sea in 
C.P.R. boats, viz., 14 years engineer on watch, 4-year electrician, 

4 months acted as chief assistant at Dewsbury Corporation, during 
chief’s absence through illness.—‘‘ A. C. S.,” 157, Church Lane, 
Charlton, London. 3630 


(27), good experience, fitting shop, plant, 
accumulators, ordinary, and ship lighting, had charge, 
wants light job. Low money.—79, Ohurchfield Road, Acton, W. 

3611 


YS Fagen (25) seeks situation as Wireman ; with present 
firm four years, has carried out installations with insu!ated 

steel conduit, Simplex and casing. Highest testimonials.— 

‘““A.G. K.,” 10, Farmer’s Street, Nottinghill Gate. 3642 


NGINEER (Young) wants whole or part charge of electric 
light or pumping plant, or as Shift Engineer in central 
station; land and marine experienc:.—‘‘ W. W.,” 18, Kensington 
Place, Campden Hill, W.. 3590 
NGLISHMAN (45), had complete charge of central station 
abroad and installed throughout plants with gas, steam, 
accumulators, seeks situation as above, or testing of dynamos and 
motors.—3631, ELectricat Review, 4, Ludgate Hill, London. 34 


XPERIENCED Fitter requires change for permanence. Place 

of trust would suit, or examiner of work. Well up in arc- 

lamp testing, open or enclosed, switchboards, running plant, 
wiring, repairs, bridge work, &c. Energetic, 84 years’ good refer- 
ence. Moderate salary.—Box 3417, Exectricat Review, 4, Lud- 


4, Ludgate Hill, London. 8568 gate Hill, London. 8417 
DVERTISER (26), full City and Guild’s certificate and appren- IRST-CLASS Wireman wants work.—Apply, 3627, ELEcTRICAL 
ticeship requires situation as Improver or Assistant in Review, 4, Ludgate Hill, London. 8027 


central station (continuous carrent).— 3626, EnectricaL Revirw, 
4, Ludgate Hill, London. 200s 


YOUNG DRAUGHTSMAN requires situation in electrical 
t firm. Best references, thoroughly experienced in alter- 
nating and continuous current systems.—No. 3623, ELECTRICAL 
Revisw, 4, Ludgate Hill, London. 


LECTRIC Light Wireman wants job. Plant work, bells and 
telephones. —‘‘ A. C.,” 65, St. John’s Hill, Clapham 
Junction. 3686 


LECTRICAL Draughtsman requires engagement, used to 
switchboards, complete designing of plants, motive power, 
underground.—Apply 3568, ELectRicaL Review, 4, Ludgate Hill, 
London. 8568 


LECTRICAL Engineer desires engagement, 12 years’ thorough 

experience in erection and designing of lighting and power 
plants, estimating, quantities. Highest references.—Apply 3567, 
ELEcTRIcAL REvIEW, 4, Ludgate Hill, London. 8567 


LECTRICAL Engineer (32), thorough practical, technical and 

commercial experience, desires responsible position. Hight 

years with leading manufacturing and contracting firm aswmanager 

of installation department for light and power. Conld take entire 

charge of branch establishment, or would act as representative tu 

a good company. Machinery preferred.—3572, HuxctricaL 
view, 4, Ludgate Hill, London. 8572 


Engineer seeks situation.. Thorough all-roand 
practical experience, design, erecting and running; steam, 
gas (Town & Dowson), and water-driven plant, continuous and 
alternating. Well used to motors, accumulators, &c.—Apply Box 
3493, ELEctRICAL REVIEW, 4, Ludgate Hill, London. 3493 


LECTRICAL Engineer desires appointment. Two years with 
consulting engineer. Six years in high and low tension 
stations. Some traction experience.—3538, ELEctTRicAL REVIEW, 
4, Ludgate Hill, London. 9688 


ENTLEMAN, at present disengaged, requires position in firm 
of electrical engineers. Good experience.—Box 3641, ELxc- 
TRICAL Review 4, Ludgate Hill, London. 8641 


ENTLEMAN (aged 26) for eight years Correspondent for one 

of the largest wholesale concerns in the City, desires 
re-engagement, or a Private Secretaryship; expert Remington 
shorthand writer; can report companies’ meetings; London 
preferred. Highest references. Address No. 3466, ELEctRicaL 


Review, 4, Ludgate Hill, London. 3466 
NCANDESCENT Lamp Maker requires situation.—Box, 3395, 
Eiecteicat Revirw, 4, Ludgate Hill, London. #895 


ANAGER, Head of Department or Chief Clerk, 13 years’ 
experience (practical and commercial) with well known 
contractors ; used to control of men, designing and carrying out 
installations of all kinds and buying in cheapest markets.—3517, 
Erecteicar Review, 4, Ludgate Hill, London. 3517 


ANAGING Engineer in large cable works is open to consider 
achange. Experienced in cable machinery, labour-saving 

tools, making and laying electrical apparatus and mains.—3437, 
ExxcreicaL Revirw, 4, Ludgate Hill, London. 2487 


OTICE.—To Wiring Contractors. The Simplex Steel Conduit 

Company, Limited, beg to inform contractors and engineers 

that they have on their register the names of several wiremen 

experienced in the erection of the Simplex conduit system, who 

are now open for engagement. List of names and particulars sent 

on receipt of application, and employers are invited to make use 
of the facilities offered. as19 


4 ig orn ELECTRICIAN requires engagement in or near 
Manchester ; Private or exchange; estimating and contrul 
of men.—3447, Review, 4, Ludgate Hill, London. 


(Continued en newt page. ) 
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SITUATIONS WANTED.—Continued, 


FOR SALE.—Continued. 


O Electrical Engineers. — Youth (18) desires situation as 
Assistant Electrician; lighting, telephones, bells, &c. — 
‘¢X.,” 212, Uxbridge Road, Shepherd’s Bush. 8475 


ANTED.—Situation as Improver, have had three years 
experience on private plant, wages not so much an object 

as chances of learning. Highest references.—‘‘H. G.,” Glen 
Chess, Loudwater, Rickmansworth. 3489 


wants job, casing or simplex.—W. Charles, 57, 
Prebend Street, Islington, N. 8468 


Wweax (Young), casing, Simplex, &c., good references.— 
‘*Exxcrric,” 44, Millbrook Road, Brixton. 8624 


IREMAN.— Casing, Simplex, situation.—‘‘G.,” 68, Vine 
Street Buildings, Tooley Street, 8.E. 3621 
IREMAN wants job; casing, Simplex, &c. ; full-rate.—G. 
Brown, 37, Radnor Street, Chelsea. 3615 
IREMAN, own casing and Simplex.—R. Srzer, 3, Douglas 
Road, Maidstone. 3695 
IREMAN’S Assistant, lad (18), wants Job, 44d.—‘‘ P.,” 14, 
Hampton Street, Walworth. 3008 


ORKS Foreman, practical, seeks engagement; 10 years’ 

experience in accessories and switchboards, modern methods 
and shop management.—3628, ELectricaL Revirw, 4, Ludgate 
Hill, London. 


PARTNERSHIPS 


ARTNERSHIP.—Capitalists desiring Partnerships or owners 

of well established businesses seeking Partners with capital 

are invited to apply for circular, published monthly.—ARNOLD AND 

Co., 15, Pall Ma}! East, S.W., and 60, Queen Victoria Street, E.C. 
8580 


ARTNERSHIP.—Electrical Engineer desires active Partner- 
ship in established business. Capital about £5000.—3442, 
Execrricat Review, 4, Ludgate Hill, London. 449 


ARTNERSHIP. — Electrical and Mechanical Engineer, 20 
years’ experience with leading firms, wants Partnership in 
sound business. Practical training, influential commercial con- 
nection at home and abroad, and some capital.—No. 3505, E1xEc- 
TRICAL Review, 4, Ludgate Hill, London. 3508 


ANTED as Partner, energetic young man, with capital, to 
assist in developing electrical engineering and contracting 
business. — No. 3448, Exectrican Review, 4, Ludgate Hill, 
London. 3448 


OR Sale.—Eight full-sized arc lamps, perfect working order.— 
Apply, ‘‘Z. 9,” Morison’s Advertising Agency, Hull. a5 


Ege Sale.—Searchlight, diameter 20 in., fitted with Diverging 


Lens and Chance Mirror, vertical and horizontal movements, 
worked by hand (wheels), complete with stand and sling for 
hanging over bows of steamship; make J. H. Holmes & Co.; 
Admiralty pattern ; to be sold cheap.—H. T. Bootnroyp, Hystor 
AND Co., Electrical Engineera, Bootie, Lancs. 2617 


OR Sale.—6 N.u.p. Grossley, 2 men-power Grossley, with 
pipes, accessories, &c. Shafting, pulley, and other me- 
chanic tools. 110 volt 30 amperes Shunt Dynamo (almost new), 
Paterson & Cooper’s make, complete; also Switchboard.—Apply 
by letter for appointment at Faspre, 79, High Street, Battersea. 


8619 


OR Sale.—75 xk.w. Paraons Turbo-Alternator, 2000 volts, 
speed 3000 revs. per minute, periodicity 100, complete with 
exciter and new spare exciter armature, in first-class condition, 
being displaced to make room for larger plant. Can be seen 
running under load ; offers invited.—Apply Tue WokiINnG 
Suppty Co., Ltp., Board School Road, Woking, Surrey. 3629 


OR Sale.—One continuous current shunt wound Dynamo, 
250 amps. 150 volts (Electrical Construction Company), 
coupled direct with a vertical compound engine, 50 H.P., 14}-in. 
L.P. cylinder, 9-in. H.P. cylinder, 10-in stroke, 200 revs. min.; 
90 to 120 Ibs. steam pressure (Davey-Paxman); engine and dynamo 
are self contained on onec.i. base. Only been running one year 
of 12 hours per day inall. As good as new. Reason for selling, 
putting down larger plant. Photograph if desired. Price £550 on 
track Burton Station.—Apply, H. A. Covucuman, Bass & 
Burton-on-Trent. 9689 


AIR of horizontal steam engines made by Clayton & Shuttle- 
worth, 75 lbs. w.p., 14} cylinders, 24 inches stroke.—Apply 
Bevinetons & Sons, Neckinger Mills, Bermondsey. 3564 


eo Dynamo.—25 a., 220 v., 1000 r., self oiling bearings, 


slide rails, £30. General Electric Co. Dynamo, 40 a., 100 v., 
850 r., self-oiling bearings, £28. Photo.—Magrrin, Electrician, 


Kidderminster. 9546 
LANING Machine to plane 8 ft. x 2ft. Gin. x 2ft. 6in., 
nearly new.—MakrrTIN, Electrician, Kidderminster. 3547 


-TYPE, several second-hand cheap batteries for motoriguition, 
all other purposes, accumulator plates, best made.—Write 
for catalogue, VANDERVELL, North Kensington, London, W. agg 


ECOND-HAND Lighting and Plating Dynamos, Motors, 
\_) Shaking Barrels, Lapping Lathes, Emery Wheel Machines, 
Vats, Fly Wheels, Dry Meter, Banding, &c., for sale cheap.— 
CanninG & Co., Snow Hill, Birmingham. 3682 


FOR SALE. 


A RC Lamp Patents for Sale, or sole manufacture on royalty 
with good firm. —3603, Review, 4, Ludgate 
Hill, London. 3603 


LECTRIC Bells.—Shalm Gongs, 2} inch size, a few hundred 

to clear at 15s. dozen; samples, post free, 1s. 8d. A few 
dozen 2} inch, with ordinary gongs, 13s. 6d. dozen; samples, free, 
1s. 6d. A few Bell Boards, three bells on one base, 5s. set. 
24 inch wood pushes, a few hundred at 3s. dozen, 30s. gross. 

2 inch ditto, 2s. dozen, 20s. gross. All new goods, cannot repeat 
when sold.—WriGut, 318, Upper Sireet, London, N. 9543 


LECTRIC Lighting Plant for Sale; 4-horse nominal Crossley 
Gas Engine, Dynamo, and 26 K.P.S. Cells for 26 lights ; 
good working order.—Williams, 4, Brandcarn Road, Blackheath, 


Dynamo by Canning, 4 volt, for sale.— 
Apply Ktrxwoop, 236, Leith Walk, Edinburgh. 3411 


OR Sale.—‘' Parker” dynamo, 75 amps., 220 volts, 650 revs. 
per min.; ‘‘ Parker” motor, 172 B.H.P., 200 volts, 500 revs. 

per min. ; ‘‘ Crompton” dynamo, 100 amps., 230 volts, 625 revs. 
per min. ; ‘‘Crompton ” motor, series wound, 20 B.H.P., 180 volts, 
480 revs. per min.; slides and forcing screws, pulleys, &c., 
included. — Harry Roserts, electrical engineer, Blackheath, 
Staffs. 8455 


OR Sale as going concern, Small Mechanical Engineering 

Business with gas engine, tools, &c., well fitted, £350.—Full 

particulars on application to 3396, Euxecrrican Review, 4, Ludgate 
Hill, London. 8396 


kK" Sale or Hire, high class dynamos, motors, alternators, 
eable and arc lamps —Prrcy Huppuieston & Co., 72, Fins- 
bury Pavement, E.C. 2962 


Tie Sale.—Two Boosters for battery charging, Battery regu- 

lating switches, several 105 volt Crompton Motors, 6-in. 
Steam Piping, Cast Iron Exhaust Pipes and Bends, 50 Arc Lamps 
by leading makers, 105-volt Incandescent Lamps, Cut-out Boxes. 
Sundry other second-hand material, all in good condition.—3530, 
Evxctricat Review, 4, Ludgate Hill, London. 8530 


G Set by Eljiots:—Thompson Mirfor Galvanometer, 
10,000 ohms, with shunts and Po-t Office patttern Wheat- 
stone bridge, cost £60; offers wanted. Photograph on application. 
—Maarrtin, Electrician, Kidderminster. 9548 


WO series and one parallel Arc Lamps, 230 volts, Thomson- 
Houston make. Low price for quick sale, good as new.— 
3596, ExectricaL Revirw, 4, Ludgate Hill, London. 9596 


ll -VOLT Motors, first-class maker, about one dozen }-H.P. 

with starting and rheostats, new, perfect and complete. 
To be sold very cheap. — Apply, 3565, EnxctricaL REVIEW 
4, Ludgate Hill, London. 3565 


ARTICLES WANTED. 


eS Second-hand, any type, wanted ; also lead 
peroxide, old copper cable, lamp tops, scrap metals, and 
every description of metallic dross purchased for cash, town or 
country.—Write, A. Brown, 77, Lansdowne Road, Dalston, N.E. 
Telephone: 326, Dalston. 3840 


eS in any form and quantity, purchased at highest 
prices by DerBy & Co., 44, Clerkenwell Road, London.  ¢509 


ANTED.—Electric Lamp Tops and Scrap Platinum.—Epry 
anp Co., 29, Ludgate Hill, London. 2789 


BS Sager at once.—Shunt wound dynamo, 135 volts, 95 amps. 
Must be in perfect condition and cheap for cash.—ALLAM 


AND Co., 11, Hatton Garden, E.C. 8ga9 
ANTED.—Generator and Ohmmeter.—JoszpH, 49, Queen 
Victoria Street, E.C. 3890 


ANTED.—A Booster. Motor to run with 220 volts generator 
(preferably compound wound), to carry 100 amperes and 

give 50 volts. Offers of suitable motor or generator separately 
would be considered.—Address ‘‘Z. H., 887,” Deacon’s, Leadenhall 
Street, E.C. 8479 


ANTED.—Shunt wound Dynamo, about 140 volts, 120—130 
amperes ; must be in first-class condition.—Particulars to 


| ee Sale.—In excellent running order, one ? u.P. Oerlikon 
system Motor, self starting, 110 volts, 40 to 10) cycles fre- 
quency, complete with starting box, looge pulley, and striking gear. 
Price £20, or may be exchanged for a similar ‘‘ continuous ” cur- 
rent motor. Can be seen at No. 76, Ludgate Hill, E.C., between 
the hours of 10 and 6 p.m. 8474 


| ages Sale.—Arc Lamp Carbons, all sizes, suitable for any 
E.C. 


current.—A. Stockwett & Oo., 69, Fenchurch Street, 
8602 


W. O. Roorzr & Co., Stafford. 3601 

ANTED.—Electric Lamp Tops and Platinum Scrap.—H 

Cross, 20, Citadel Street, Nottingham. 9633” 
MISCELLANEOUS. 


COUMULATOR CHAKGING.—O. H. Cathcart & Oo., havi 
plant specially adapted for this p , charge cells of 
sizes promptly, thoroughly and cheaply. Terms on application. 
Accumulators on hire for temporary lighting, experimental uses, 
&c.—8, Dorset Buildings, Salisbury Square, Fleet Street, H.C. 
(Telephone No. 266, Holborn). 865 
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MISCELLANEOUS.— Continued. 
PSTEIN Accumulator Plates for Storage Batteries are now GILBERT ARC LAMP Co., Ltd., 
supplied by the sdle licensees and makers, W. O. RoopzR CHINGFORD. 
anp Co., Electrical Engineers, Stafford. 80 


XPERT Designer of modern continuous current machinery, 
wide experience, thoroughly practical, can guarantee | Mr, J, G. LORRAIN, M.LE,E., M.I.M.E., &c 


economy of production and reliability in operation ; will devote Follow of the Chartered Institute of Patent Agents, 
of moderate.—3461, ELECTRI- | orfolk House, Norfolk St. London, W.c. 
“PATENTEWS HANDBOOK” Post Free on Application, 118 


i ike Electric Fittings Manufacturers.—A'firm of electrical engi- 
neers having taken extensive showrooms in the best West 


End thoroughfare, are prepared to receive offers from manufac- 
turers who willing to electric light fittings for show M. SALMONY & co., Ltd., 


| ho. either ‘‘on sale or return,” or other suitable terms.— SEE LAST WEEK'S ISSUE, PAGE SUP. XXIII. 
pply in first instance, Box 3581, Execrricat Review, 4, Ludgate , 
Hill, London, 3881 

Telegrams: “MAGNET, MANCHESTER.” Telephone No. 4442. 


ELECTROMOTORS, 


OPENSHAW, MANCHESTER. 


CONTINUOUS CURRENT MOTORS. 


1 to 13 

Standard 
Voltages, 
100 to 460 

Volts. 


Open rotected Type. Enclosed Type. 


DELIVERY FROM STOCK, 


JAMES PITKIN, 


MANUFACTURER OF 


ELECTRIC HAND LAMPS © 


Of all descriptions. 


__ 


Miners’ Electric Lamps. | 
Portable Batteries. 
Surgeon’s Batteries. 
X-Ray Coil Batteries. 
Cyclist Electric Lamps. 


PRICE LISTS 56, RED LION STREET, | 
PER RETURN. CLERKENWELL, E.C. 
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GOOSSENS, POPE & CO., 


ELECTRIC VOLTAGE 
INCANDESCENT LAMPS 
LAMPS. A SPECIALITY. 
LONDON: 
5, Guildhall Chambers LIVERPOOL: 
Basinghall Street. 17, South Castle 
Telephone: 700 L. Wall. . Street. 


MAGNESIA COVERINGS 


FOR STEAM PIPES AND BOILERS. 


=> =] 
We are Contractors 
to the 
Lords of the 
of Magnesia 
Covering, Adopted by all 
and Consulting 
Nune is Genuine Electrical 
‘which Engineers 
3 in the 
does not bear United Kingdom, 
our 
Trade Mark Largest 
of Magnesia 
“ Manufacturers 
Patesia. : | in Europe. 
Showing MAGNESIA COVERING at the BARNES ELECTRICITY STATION. 


SOLE LICENSEES AND MANUFACTURERS: 


THE WASHINGTON CHEMICAL COMPANY, LIMITED, 


WASHINGTON, Co. Durham. 


AYE’S ‘47587, PATENT SEAMLESS OIL GAN 


Fatted with 


IN COPPER OR BRASS, 

For Electrical Purposes. = 
Contd indian Railways. MAEERS— 

JOSH. KAYE & SONS, LTD., Lock Werks, LEEDS, 


and 93, High Holborn, LONDON, W.0. 
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109-111, NEW OXFORD ST., W.C. 


¥ 


Belt-driven Continuous Current Multi-polar Generator. 


Gas ENGINE 


TYPE oF ALL sizes. 
Works and Head Offices: ASHTON-under-LYNE, MANCHESTER. 


WRITE FOR ILLUSTRATED CATALOGUE. 


London Showroom: 75a, QUEEN VICTORIA ST., E.C. 
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LIMITED. 


ALL CLASSES OF ENGINES AND BOILERS 
FOR ELECTRIC LIGHT INSTALLATIONS. 


With Throttle Valve or Patent Automatic “Shatt” Guvernor. 


ENGINES AND DYNAMOS COMBINED AND TESTED. 
ORWELL WORKS, IPSWICH. 


9, GRACEOHURCH STREET, LONDON, 8.6. 


CATALOGUES AND PRICES ON APPLICATION. ones 


RANSOMES, SIMS & JEFFERIES, 


ROYLES, LIMITE MANCHESTER. 


GLASGOW INTHRNATIONAL HXHIBITION, 
STAND 553. INSPECTION INVITED. 


ESTABLISHED 1853s. 


RICKARD, DERBY 


CABLES, 
ES, 
CORDS. 


_ SPECIAL DISCOUNTS. sm 


APPLY NOW. 


AGENTS: 
HOLLOWAY & CO., 92, Watling Street, E.C. | MOORES, FARRELL & CO., 26, Victoria St., Manchester. 
MACDONALD & CO., 66, Finsbury Pavement, E.C A. DILLON, 61, William Street, Dublin. 
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STEWART. STEWART. STEWART. STEWART. 1< 
WHENEVER 
YOU REQUIRE 
T (Arc Lamps, | 
FW R] Dynamos, | $ 
E < Motors, E 
Rheostats, 
&c., &c. 
TELEGRAPH 
Tl 66 T 
EIKOSANE LONDON, | 
TELEPHONE 
E E 
| 3129 | 
WRITE 
: 
Stewart Electrical Syndicate, 
A LIMITED, A 
R! 57, New Compton St., LONDON, W.C. 
STEWART. STEWART. STEWART. STEWART. 


CABLE & CONSTRUCTION CO., Ltd. 


Head Office: - HAMILTON HOUSE, VICTORIA EMBANKMENT, £.C. 
Telephone :—1911, HOLBORN. 


Laying Callender Mains at Weston-Super-Mare. 


THE 
TEARN 
e 
ENGLISH-MADE 


Electric Lamps 


ARE THE BEST. 


SPECIALITY 


HIGH VOLTAGE 
LAMPS 


UP TO 250 VOLTS. 


ALL OTHER VOLTAGES & ALL CANDLE POWERS 


WO METAL SHACKLES REQUIRED. 


FILAMENTS SHORT AND SELF-SUPPORTING. 


WATURAL SIZE. 200 to 250 volts, 8 and 16 C.P. 


WRITE FOR PRICE LIST TO THE 


ZURICH INCANDESCENCE LAMP 


COMPANY, 
47, Victoria Street, LONDON, S. W. 


‘Factory: SANDYCOMBE ROAD, KEW GARDENS, 8.W. 
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ELECTRICAL ENGINEERS, 


154-6, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.C. 
Stockholm and St. Petersburg. 


Makers of TELEPHONE and TELEGRAPH APPARATUS, 
FIRE ALARMS and TESTING INSTRUMENTS, &c. 


Speciaty: Telephone Instruments for 
=~ Magneto and Battery Ringing. 
INTERCOMMUNICATION INSTRUMENTS. 


SWITCHBOARDS FOR PRIVATE 
INSTALLATIONS AND FOR EXCHANGES 
OF ALL SIZES. 


Contractors to H.M.’s and Foreign Govern- 
ments, H.M.’s Colonies, The National Tele- 
phone Company; Ltd., &c. 


CATALOGUES AND 
ESTIMATES FREE. 


STEAM, FOR ALL 
ELECTRIC, PRESSURES. 
ano POWER ANY OUTPUT. 


Condensers 


FEED HEATERS. 


Cooling Towers 


WATER METERS, 


WORTHINGTON PUMPING ENGINE 


153, QUEEN VICTORIA STREET, E.C., LONDON. 


SEND FOR CATALOGUES. 


- 
- 
4 
y 
— 
if = La 
_ 
é 
a 
‘ 


June 28, 1904.) ‘THE ELRCTRICAL REVIEW | [49] XXIX 


G. YW. DRAY « SON, 
PAPER MAKERS, 
London Office:—23, College Hill, Cannon Street, E.C. 


SPECIALITIES: 


PAPERS, 


IN SHEETS and REELS from 5/16 in. WIDE, 


AND 


ALL CLASSES OF PACKING PAPERS. 
THE SECRET OF THE SUCCESS 


HENDRWY’S PATENT 


LAMINATED LEATHER BELTING 


DYNAMO AND MOTOR DRIVING 
Is Its Construction, through which it has proved Itself to be the Most Perfect Transmitter of Power 


J A Mi ES E D RY, 252, Main Street, Telegraphic Address 
BRIDGETON, GLASGOW = 


SWITCHES 


AND 


SWITCHBOARDS. 


THE 
BRANCHES : | 
: elegraph: lephone : 
win Stre Resistance, Bristol 01528 Bristol 
BELFAST.—6, Victoria Street. Dnih, Belfast | 395 Belfast 


GLASGOW:—180, West Regent St. ELECTRICAL CO., Ltd., Howatson, Glasgow | 63x! (Royal) Glasgow 


118-120, GCHARING CROSS ROAD, LONDON, W.C. 
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LIMITED, 


Arc Works, Chelmsford 


ENGINEERS and 


No. 1959, London Wall. 


CHIEF OFFICE: Salisbury House, London Wall, E.C. yelegreme 
WORKS: Arc Works, Chelmsford, England. - - Crompton.’ Chelmsford. 


BRANCH OFFICES: : AGENCIES: - 

Glasgow Baltic Chambers, 50, Wellington St. India _.. Kilburn & Co., 4, Fairlie Place, Calcutta. 
Birmingham .. 27, Paradise Street. New Zealand Turnbull & Jones, Wellington, Dunedin, and 
Manchester .. .. 10, Barton Arcade. Burmah D.D. Coath, Rangoon. Christchurch, 

iB oe oe .. Prudential Buildings, Park Row. Spain .. -. J.G. Neville & Co., 88, Calle de Alcala, Madrid, 

isto oo Scottis idows’ Buildings estern 
Dublin 62, Dawson Street. ++ Splatt, Wall & Co., Perth. 
Sydney, N.S.W... 418, George Street. Egypt .. Cook | (Egypt), Ltd., Boulac Engine 
orks, 


CODES USED; A1; Engineering; Ager's Telegram ; Moreing & Neal's New Mining and General; Lieber's; and the A B C 4th Edition. 
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MOTORS. 
Pumping, Haulage, &c., 


OPEN 
COLLIERIES. 
ENCLOSED. 
OTHER 


PURPOSES. 


SUPPLIED TO 


ADMIRALTY, WAR OFFICE, 
H.M. OFFICE OF WORKS, 
GENERAL POST OFFICE,@ 


ALL LEADING ELECTRICAL FIRMS. 


THE SUNBEAM LAMP CO., Ltd., 


141, Fenchurch E.C. Gatcshead-on-Tyne. 
Glasgew Office :—108, ARGYLE STREET. 


PROTECTION 


to your MOTORS from damage when starting, 
use CUTLER-HAMMER Motor-Starting Switches, 


OLDEST an BEST. 


Immense Stock. Exhaustive Catalogue. 
There are Imitations. 
Sturtevant Engineering Co., Ld., 


standardised. 147, Queen Victoria Street, London, E.C. 


- 
FIG. 186.-STANDARD PATTERN MULTIPOLAR DYNAMO. 
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TUCKER 


MANUFACTURERS OF ELECTRICAL AGCESSORIES. 


Sampson Road North, BIRMINGHAM. _ 
NEW OXFORD STREET, W.C. Telegrams :— SWITCHES, BIRMINGHAM.” 


H.V. 
FITTINGS. 220 FITTINGS. 


A FEW OF 
OUR SPECIALITIES. 


TUMBLER SWITCH. 
TWO-WAY SWITCH, 


He: 20 -... 5 Amps. 
Corridor or Bedroom, 


No. 45... 5 Amps, 
Fitted with 


BRASS or CHINA COVERS. 


SOCKET. . PLUG. 
TWO PIN 
No. 91 ... China Covers. No, 94. 
WALL SOCKET AND PLUG. No. 92 .... Wood Covers. No. 95. 
Nos. 91 96. No, 93 .... Gold Lined Covers. No. 96. 


AND GAS ENGINES 


: From } B.H.P. to 20 B.H.P. 


OIL ENGINES, GAS ENGINES. PETROLEUM SPIRIT (BENZOLINE) 
DYNAMOS, COMBINATIONS OF ENGINES 
AND DYNAMOS, 


L. GARDNER & SONS, uancucstex 


Telephone No, 48, Telegrams: “ 


OIL. ENGINE. London: NORRIS & HENTY, 36, Upper Thames Street, E.C. 


Telegrams: “ Nonzovsers, Lowpon,” 


Lag) 
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LONDON: PUBLISHING OFFICE, 4, LUDGATE HILL E.C.. SupscairTion per annum, Postage in- 
clusive; in Great Britain, 19s. 6d.: to all other Countries, 303.—New Yorx: D. Van NostRanp, 23, Murray Street. and 


27, Warren Street. Panis: “Madame Veuve J. Boryeav, Librairie Etrangére, 22,;Rue dela Banque. Barun: A. 
anp Co., 13, Dater den Linden. 


Telegraphic Address: “ Ageckay, London.” A B € Code. ‘Telephone No. 988 Holborn. 


The leading firm for 


20 years’ experience. 

Every Lamp thoroughly 

tested before ‘leaving the 
Works. 


~The greatest care exer- 
cised in the finish of every. 
VICTORIA WORKS, OLD CHARLTON, KENT. | 
New. Depot: 37, KING STREET, COVENT GARDEN, W.C. 


Depéts at MANCHESTER, Duchy Chambers, Clarence Street, Albert Sauare (North): 
GLASGOW, 108, Argyle Street: BRISTOL, The Edinburgh Chambers, Baldwin Street. 
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INDEPENDENT 
CONDENSING APPARATUS 


_ WII increase the Power of 2 Non-Condensing Engine trom 20 to 
50 per Cent., or make a corresponding saving in fue/. = ~ 


For ELECTRIC LIGHT INSTALLATIONS, 
HIGH-SPEED ENGINES, &c., 


Two or more Engines can be eonnected with ene apparatus, and 
either can be stopped without interfering with the other. ~ 
WRITE FOR LIST No. 2, POST FREE. 


PULSOMETER ENGINEERING Co., Li. 


NINE ELMS IRON WORKS, LONDON, S.W. 


HARD DRAWN COPPER TROLLEY WIRE, 


LEEDS CORPORATION, MIDDLESBORO’, STOCKTON AND ISLE ‘OF MAN TRAMWAYS Ltd, 
DUBLIN UNITED TRAMWAY Ltd. THORNABY SYSTEM, CLONTARY & HILL OF HOWTH, 
HALIFAX CORPORATION, TEE POTTERIES TRAMWAYS, WES? HARTLEPOOL, 
BLACKPOOL FLEETWOOD 1. CO., MANOHESTER CORPORATION, SWANSEA TRAMWAYS, 

COVENTRY TRAMWAYS, LONDON UNITED TRAMWAYS 60. LIVERPOOL CORPORATION, 

OITY @ SOUTH LONDON By. 00., DUDLEY & STOURBIRDGE TRAMWAYS, BLACKPOOL CORPORATION, 

WORWIOCH TRAMWAYS, BREG@EPTON CORPORATION. CARDIFF CORPORATION, 

HALIFAX CORPORATION EXTENSION, STOKE ON TRENT TRAMWAYE, | WIGAN CORPORATION, 
BRISTOL TRAMWAYE, HUDDERSFIELD CORPORATION, WOLVERHAMPTON CORPORATION. 
DUDLEY TRAMWAYS, | SUNDERLAND, 


They keep a large stook both of TROLLEY WIRE and BONDS always ready in Londen trom which immediate | 
delivery 


an be made; also large quantities of their SOFT DRAWH H.O0. COPPER WIRE from 
Me. (°144) to Ha. 22 ("028) S.W.G., ready for delivery. 


[lune 98, 1901 


BACK & MANSON, 86, New Broad St., London, E.C. 


— ii THE ELECTRICAL REVIEW. 
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Have the measure to announce that they have supplied, and are supplying for ase by the andermentioned | 
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ONNOLLY BROS,, 


Insulated Wire and Cable 


BLACKLEY, MANCHESTER. 


Telegrams: ‘‘CONNOLLYS, BLACKLEY.” Telephone No. 2361. 


SOLE MANUFACTURERS OF “BLACKLEY” TAPE. 


The best tape for outside covering in the market. s 


No Solution 
required. 


Does not stick to or 
dirty the fingers. 


No heat required. Self-adhesive. 


SPECIALITIES . 
WIRES & CABLES up to one square inch section of copper. Insulated with Vulcanised India-rubber. 


HIGH INSULATION VULCANISED INDIA-RUBBER. 
LOW INSULATION VULCANISED INDIA-RUBBER, 


Combined with great Mechanical Strength, Durability, and suitable or Hi t Working Pressure 
The most Economical and Reliable Cab’ for Central Station Work. 


Lead Covered Cables. CGoncentric Cables of all descriptions. 
Board of Trade Cables. 


WRITE FOR OUR LATEST CATALOGUES AND REFERENCES. - 
AGENCIES AND STOCKS IN LONDON, BIRMINGHAM, AND GLASGOW. 


WIGGINS & SONS, LONDON. 


ICA MERCHANTS, [Telephone No, 2,848 Avenue,] 


Manufacturers of MICK GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 6100 


FREDERICK SMITH & WIRE 


Oaledonia Works, HALIFAX; Anaconda Works, SALFORD, MANOHESTER. 
Contractors to H.M. Government and Railway Companies, 


Patent Galv? Telegraph Wire (100-lb. Coils) to all Specifications, 


COPPER WIRE 


HARD DRAWN H.C. COPPER LINE WIRE. DYNAMO STRIP, all seetiens. 
SPECIAL TINNED H.C. COPPER WIRE. SILICIUM BRONZE WIRE (weiller's Patent, under license,, 


COPPER TROLLEY WIRE, Specially prepared and tested, }-mile and mile lengths. .,,,, 


GENUINE— 


GOLD MEDAL, 


PARIS, 1900. 
JAMES KEITH & BLACKMAN CO., 


27, FARRINGDON AVENUE, LONDON, E.C., & Branches. 4997 


W. M. FOXCROFT & 6O., 
Telegraph and Telephone Case Manufacturers 


36, PERCIVAL STREET, CLERKENWELL, . 
LONDON, E.G. 


Lock and Perforator, CHISWELL LON DONEC. 


Photometer, Telephone Cases, Battery Boxes, &c., 


PRIZE MEDALS, LONDON, 1851, PARIS, 1881. 
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TELEGRAPH WORKS CO., 


LIMITED, | 
27. MARTIN’S LANE, CANNON STREET, LONDON, E.O. 
Telephone: 5,781, Bank. Telegrama: “HENLEY’S WORKS, LONDON.” 


MELBOURNE :—Cromweill Bullidings. 


NEWCASTLE-ON-TYNE :—30, Mosley Street, 
MANCHESTER :--2, Carr Street, Blackfriars. 


GLASGOW :—45, Queen Street. 


Laying the First Underground cables in MELBOURNE, 108. 


GABLES 


WITH VULCANISED INDIA-RUBBER, JUTE, OR PAPER 
INSULATION. 


Works: NORTH 
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As regards economy is the best type 
of pump. 


It is single cylinder and vertical. _ 


It has fewer clearance spaces and 
than the duplex 


stroke. 


Takes up little floor space, and re- 
. quires no expensive foundations. 

It is the ideal pump for an up-to- 
- date electric light station. 


THE WEIR FEED PUMP. ana it does not shorten its 


It is not only well designed, but it is 
well made and finished. 


It pk Specialty built in a modern 
shop, organised and run for the 
purpose by Specialists in boiler G. & J. WEIR, LTD., 
eeding. 


Its parts are all to gauge, on the CATHCART, 
interchangeable system. 


It is made in standard sizes, and can GLASGOW. 
be delivered immediately. 
Telegrams: “ Giweir, Glasgow,” and 
“ Hydrokineter, London. 
Telegrams: “ELZO@RIC LONDOP;” TELSPHORSE Fo. 103. 


THE LONDON ELECTRIC WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, 
GOLDEN LANE, LONDON, E.C. 
MANUFACTURERS OF 
Sl LK COVERED WI RES : Copper, Platinoid, German Silver, &c., for 


Electrical Instruments, Electric Bells, &c. 


COTTON COVERED WIRES, STRIPS & CABLES 


for Dynamos. 


CABLES OF LIGHT, MEDIUM AND HIGH 
{ N SU LAT I O for Electric Lighting; Telegraphs and Telephones. 


FLEXI BLE CO i DS of all descriptions for.Incandescent Lamps, &c. 
DYNAMO BR USH ES ‘Ordinary type,” ‘Sparkless,” and “ Self- 


Lubricating.” 


PLATINOID otic; HIGH RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. 


Jointing Materials; Warnishes and Sundry Appliances. 
Contractors to H.M. Government and the leading Electric Light and Telephone Companies. Price Lists on AppNoation. 
Agents for Australia and New Zealand:—LAWRENCE & HANSON, 3, Wynyard Street, Sydney, and 167, Queen St., Melbourne. 
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British Insulated Wire 


PRESCOT, LANCASHIRE, ENGLAND, 


ICAL MAKERS 


for COMPLETE TRAMWAY EQUIPMENTS 


GLASGOW EXHIBITION, 
See our Exhibits at Stands Nos. 406 & 407. 
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Electrical, Mechanical and Civil Engineers and Contractors, 
22a, COLLEGE HILL, CANNON STREET, LONDON, E.C. 


Telegrams: ‘‘ Wuirrsricx, Lonpon.” Telephones : 6014, 6045, Banx. 


This Company is prepared to act as inclusive contractors for the complete design and construction of 
all types of Electric Tramways and Railways, Electric Power and Lighting Plants, an all similar under- 
takings, and to assist in financing commendable projects. 

This. Company is also prepared to make examinations of Operating Plants, report upon their physical 
condition and management, and to supervise the operation of such Plants, 


NEW YORK CORRESPONDENTS: 


J. G. WHITE & CO., Incorporated, 29, BROADWAY. 


RICHARD JOHNSON, CLAPHAM & MORRIS, 


DYNAMO BRUSHES, 


MANUFAOTURED IN 
COPPER & “J.0.M.” SPECIAL ALLOY. 


WIRE WEAVERS, WIRE WORKERS, 
nor BRAGS FOUNDERS, BRASS FINISHERS. 


| THE BRITISH THOMSON-HOUSTON C0., Lid, 


83, Cannon St., London, E.C., 
ELECTRIOAL ENGINEERS AND CONTRACTORS 


SEE LARGE ADVERTISEMENT IN LAST WEEK'S ISSUE 


A. J. HOLLINGTON, LEROY’ ‘IMPROVED PATENT 


NON-CONDU CTING 


Manutacturers’ Agent for Every Description of 


ELECTRICAL 


heat, save fuel, and inerease the power of 


AND ACCESSORIES. Can be seen where it has been in use for "20 Years. 


ESTABLISHED 1865. 
Several Second-hand Complete Plants for Sale. 
F. LEROY & co., 


LONDON 35, Gray Oommencist Reap, 
37, WALBROOK, LONDON, E.c. MANOHESTSR......Gonpon Srruut, Lowsn Buevenron. 


“CRYSELCO” 
LAMPS. 


EFFICIENCY AND LIFE. 
EVERY LAMP GUARANTEED. 


MANUFACTURED BY 


THE CRYSTAL E:.ECTRIC LAMP & ROSE & BIRD, Ltd., 
AT THE KEMPSTON WORKS, BEDFORD. 


Ee 
S7G, MANCHESTER. 
CF 
i: 


viii THE ELECTRICAL REVIEW. {June 28, 1904, 


DOUBLE-POLE 
“ACME” PATENT 
SWITCHES 


CAST IRON CASES. 


For Pressures up to 250 Volts, in the following 
Standard Sizes :—20, 30, 50, 75, 100, 150, 
200, 300, 400 and 500 Amperes. 


ERNEST MOY, 


Manufacturing Electrical Engineers & Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, 
LONDON, N.W. 


PURIFICATION 


MATHER PLATT, 


Mechanical, Electrical & Hydraulic Engineers. 
SOLE LICENSEES UNDER THE FOLLOWING PATENTS: 


HARD WATER SOFTENING APPARATUS FOR. STEAM = 


AND ALL TECHNICAL PURPOSES. 


Water softened by this process, when used for steam purposes, foriie NO SCALE IN THE 
BOILERS and NO DEPOSIT in the pipes and Economiser tubes, thus minimising we con- 
sumption of fuel and increasing the life of the boilers, &c. 


PATENT GRAVITY FILTERS, SIMPLE AND COMPOUND. 
PATENT PRESSURE FILTERS. 
PATENT FEED- WATER FILTERS FOR EXTRACTING OIL. 


Mather ate, Platt, 
SALFORD IRONWORKS, MANCHESTER. nn 


London Office :—14, Victoria Street, WESTMINSTER. 


| SS’ 6] OS 
SWITCH WITH COVER REOVED. 
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ELECTRIC MOTORS 


Open and Enclosed. Most modern types with 
latest improvements. Prompt delivery of Standard 
Sizes. Write for quotations to 


HARDING CHURTON, 


GRT. WILSON STREET, — 
LEEDS. 


Telegrams—‘‘ Macnet, LEEDs.” 


WESTERN ELECTRIC 


COMPANY 


SUPPLY 
RUBBER 
WIRES CABLES. 


FIBROUS LEAD-COVERED HOUSE WIRES AND CABLES. 
FLEXIBLE LEADS AND BELL WIRES. | 


Telephone No. 933. 


LARGE QUANTITIES KEPT IN STOCK FOR 


Immediate Deliwery.- 


PRICE LIST ON APPLICATION. 


Works 


N. WOOLWICH, E. 


olty Office 


171, QUEEN VICTORIA STREET, E.C. 


ECONOMY SMOKELESSNESS 


The JONES Patent 
. UNDERFEED STOKER 


THE ORIGINAL AND ONLY 
SUCCESSFUL UNDERFEED SYSTEM. 


CAPACITY SIMPLICITY 


Will burn any kind of coal—Run of Mine, Lump or Screenings. 
Will produce better results with Screenings than any other 


system with the most expensive coal. 
NO REPAIRS A SAVING IN BOILERS 
ECONOMY 


Illustrated 129 free from aut types 


Tests nade by purchasers and guarantees filled arts 
70, GRACECHURCH STREET, LONDON. 
(And at Manchester.) 


acceptance. Stokers pay for th Ives freq | 
DOUBLED in less than one year, always in less than two years. 


MADE IN ENGLAND. RESULTS GUARANTEED. 
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ON ADMIRALTY LIST. @ ON WAR OFFICE LIST. 
| 
PATENT 


DRIVEN BY BELT, 


Z Perfect Substitute for 
: and similarly under 
Control. 


SOLE MAKER: Pilkington, 


HAMMER MAKER. | 
ACGRINGTON, ENGLAND. 


DICK, KERR Co. 


Head Offices: 110, CANNON ST., LONDON, E.C. 


BRANCH OFFICES : ENGINEERS 
CONTRACTORS 
COMPLETE 
94, George Street, EQUIP MENT 
EDINBURGH. 
ENGINEERING WORKS : ELECTRIC : 
KILMARNOCK, TRAMWAYS 
SCOTLAND. PoC At HOME & ABROAD. 


MOTORS FOR MANCHESTER. 


Sole Selling Agents for 


THE ENGLISH ELECTRIC MANUFACTURING CO., L™- 


PRESTON, LANCS. 


The Preston Works of the English Electric Manufacturing Co., Ltd., are the largest and most perfectly 
equipped in the British Empire for the Manufacture of Electrical Apparatus for— 


TRACTION, LIGHTING and TRANSMISSION OF POWER. | : 
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TME 


INTERCOMMUNIGATION TELEPHONES, 


MADE .FOR 
WALI OR DESK THLEPHONES 


WITH 


BATTERY OR MAGNETO RINGING. 


With this System— (4) There is no Radial Arm to work ~ 
(1) There is no delay: in obtaining loose and get out of order. 
communication between any two 
: (5) Connection with two ‘ Stations” 
points connected, because cannot be made unintentionally, 
(2) Communication is obtained with as on other Systems. 


any other station by merely 


inserting the plug in the required (6) Absolute certainty of connection 


socket. is secured. 

(8) A Central Switch Board and the (7) ‘The “Home Station” can be 
services of an Operator are called even when the Plug has 
entirely dispensed with. not been replaced. 


All Goods Manufactured in this Country. 


Head Office: 38, VICTORIA STREET, LONDON,sw. 
WORKS :—COVENTRY, ENGLAND. o- 


THE ELECTRICAL GENERAL 


PICCADILLY MANSIONS, LONDON, W. 


ITS BRANCHES. 


_ Manufacturers of 
) Cable 
Accessories. 

JOINT & SERVICE BOXES. 


VENTILATING FRAMES 
AND COVERS. 


PATENT LOCKING 'RODS, &., &c. 


THE E. & G. HOUSE CUT-OUT. PRICE complete, 14/6 


A thoroughly reliable Cut-out. High Insulation. No Surface Leakage. 
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Works :—VIENNA (Austria), and 
PRESSBURG (Hungary). 
HEAD OFFICES :— 
VIENNA, 13/2. 


Sole Agent for the United 
Kingdom : 


JAMES LITTAUER, fe 


4, CROSS STREET, 
FINSBURY 
LONDON, E.C. 


KABELFABRIK AGTIEN- GESELLSCHAFT, 


Prompt Delivery from London Stock. 


K.A.G. 
Standard Quality 
CABLES and WIRES. | 


PRIGES ON APPLICATION. 
«4 


RICHARDSON & CO., 


Nelson Street, Stretford Road. Manchester, 


MANUFACTURERS OF 


ELECTRICAL INSTRUMENT GASES, 


Single Needle Block and Speaker, Repeater, Indicator, 
Bell, Telephone and Medical Battery Cases. 


FRAMES AND CASES FOR MAIN SWITCHBOARDS, DISTRIBUTION 
BOARDS, FUSES, &c. 


Switchboards and Blocks, Plain or with Plinths, in Teak, Oak, 
Walnut, Mahogany, or Whitewood, Shaped Pattresses 
for Brackets, Plain, Chamfered or Moulded. 


17 YEARS IN THE TRADE. 


FANS. FANS. FANS, 
Direct and “Aitemating 


Current, 
ALL SIZES. ALL VOLTAGES. 


PROMPT DELIVERY. 
LOWEST PRICES. 


Moly Price List. 


JAME S LITTAUER, 


4, CROSS STREET, FINSBURY, LONDON, E.C. 


COUPLING 


ETRURIA, 


(PATENT). 


Suitable for High or Low Speeds. 


Made also as Fast and Loose Pulley. 
Specially applicable for Electrical Work. 


Over 100,000 H.P. at Work. 


COWLISHAW, VALKERE & 60., Ltd., 


Gugineers and Jronfounders, 
STOKE-ON-TRENT. 
AGENTS WANTED WHERE NOT ALREADY REPRESENTED. 


TO GUR CUSTOMERS. 


NOTE Our New Address— 


15, Gerrard Street, Soho, London, W. 


NOTE Our New Telephone Number— 


2414 GERRARD. | 
NOTE Our New Manchester Branch for Lancashire and Yorkshire— 
20, Devonshire Street, All Saints, Manchester. 
Telegraphic Address, ‘‘ DENSITY.” 
Telephone No. “CENTRAL” 4986. 


Partner s— 
ALBERT VANDAM. 


T. HERBERT MARSH. 


A. VANDAM & CO., 


15, Gerrard Street, Soho, London, W. 


i 
‘ 
5 
— 
| 
— J 
| 
| 
| 
| 
| 
| 
| 
— 
ae 
\ 


THE ELECTRICAL REVIEW. aa 


CAST-IRON or gree, SPUR WHEELS MACHINE 
CUT to 11 ft. Diameter. 


®% CONTRACTORS TO 
BRITISH GOVERNMENT. 
GLASGOW EXHIBITION 


Machinery Hall, 
> ~ STANDS 413, 444 and 451. 
WHEELS IN WORK. 


Representative for Scotiand : 
T. L. DAVIDSON, 49, Jamaica St., GLASGOW. 


Made in England by the 
“BUFFOLINE” 


NOISELESS GEAR 


CHAPEL STREET, LEVENSHOLME, 
_ Mer. Manchester. 


=. 
== Telephone: 95, RUSHOLME. 
= Telegrams: ‘‘ BUFFOLINE,” Chapel St., Levensholme,} 


STEEL shrouded ‘‘BUFF@LINE” NOISELESS PINIONS MADE AWY S/ZE REQUIRED. 
[Registered Trade Mark]. 


ARTHUR KOPPEL 


WATER-COOLING 

TOWERS. 
CENTRAL ~ 

CONDENSERS. 


BALCHKE'S PATENTS. 


wrITE FoR, 27, CLEMENT'S LANE, 
CATALOGUE" LONDON, E.C. 


Teleg. ALIGHTING, 


City of Dortmund Electricity Works, 2000 H.P. Lonpon.” Tel. :—Avenue 5724, 


BROWN & CO.., CONTRACTORS to the WAR OFFICE, ADMIRALTY & DOGKYARDS 


WATERLOO SAW MILLS, 


DIXOW’S IMPROVED 


73 to 85, McAlpine Street, GLASGOW, STEEL SH ROUDED 


Telegrams :—“ Boxes, Glasgow.” Telephone Nos. 3,856 and 6,560. 


CABINET AND WOODWORK FOR ELECTRICIANS 


IN PLAIN AND FANCY WOODS. 


METAL BUSHED SILENT GEARS. 


Made only in England, by 
English Labour, from 
the Best Selected 


BUFFALO RAW HIDES. 


| built on METAL Bushes 
~~ Absolute Guarantee as to 
Quality & Efficiency. 
——— eal Wade he success of these Gears above all others proves them to be the Bést 
BEST MATERIAL and FINEST FINISH. in the Market. Made only by— 


SEND FOR QUOTATIONS. 


Special Quotations for Oustomers’ own Patterns on 


W. F. DIXON & CO., 


pt of Drawings or Samples. 63, PERCIVAL ST., C -on-M., MANCHESTER. 
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BASTIAN 


METERS. 


Reduced Prices and full particulars on application to APPROVED BY THE BOARD OF TRADE. 


THE BRITISH ELECTRIG METER CO., QUEEN. VICTORIA. STREET, 


Telepbone—359, Bank. —‘'Tourrst, Lexpon.” 


ENCLOSED ARC LAMP 


WELL KNOWN KOERTING & MATHIESEN MAKE. 


The “H.V.” for single burning 100-110 Volts. 
The ““D.V.” for 2 in series on 200-230 Volts. 


REDUCTION 


IMPROVED APPEARANCE. STRONGLY MADE. 
NO CLOCKWORK. 


Prices, complete with cover No. 50 as shown 


H.V. £5 2s. Jd. 
D.V. £5 7s. 3d. 


LIBERAL TRADE DISCOUNTS. ASK FOR NEW 
ENCLOSED ARC LAMP LIST. 


Lamp, Type H.V. 


Cover XIV. 
In great demand and in general use by Corporations and other large Users. 


G&S LIB, x=. 


217 and 218, Upper Thames St., and Old Swan Lane, London; and at Glasgow. 


“ROLLDROP” and DROP FORGED 


COMMUTATOR BARS 


OF PURE LAKE SUPERIOR COPPER, 


UNRIVALLED FOR ACCURACY OF GAUGE AND ANGLE. 


THE FOREST CITY ELECTRIC CO., 
Also Manufacturers of the 18, PICCADILLY, 


“PROTECTED” RAIL BOND. MANCHESTER. 
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LIQUID CHLLULOIDS 


MATT LACQUER for producing ground glass appearance on Incandescent Lamps. 


Coloured Lacquers of all shades for Incandescent Lamps. All kinds of special Lacquers and Varnishes. 
MANUFACTURED BY 


THE FREDERICK CRANE CHEMICAL CO., 


Telephone 2879. Manufacturers of the Well-known Cold Lacquers, “Zapon” Enamel, Brassoline, Enameloid, Gold Dye, &0. 
AGENTS—Edinburgh :—ANDERSON & GIBB, 18 & 21, Blackfriars St. Glasgow :—THE METALLIC ART CO., 63, Waterloo St. London :—PALMER & CO. Sutton St., Clerkenwell. 


AS ORDERED BY 


ACCUMULATORS 


_— SOLE MANuracTuRERS — WORTHING CORPORATION, 
BRITISH POWER, TRACTION & LIGHTING CO., Ltd., | PLUMSTEAD CORPORATION, 
Telegrams 


Metals, York.” W England. SHIPLEY RADCLIFFE, 


ROBERT W. BLACKWELL<« CO.,Ltd., 


59, CITY BROAD, LOMDON, B.C. 


Branches at Manchester, Caraire, Paris, Milan, York. 


WRITE FOR 
New Catacocue oF I.T.E, Circuit Breakers. 
Telegrams :—‘‘ Kurxex, Lonpon.” Telephones :—1479—1480, London Wall. 


RAMSDEN. CAMM & CO., Lrtp., 


BRIGHOUSH. YORESHIRE 


Qron, and Copper Drawers, 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Rice. Contractors te H.M. Postmacter-General, the Indian and Colonial Gevernments and Leading Rallway Companies. 
B. SPECIALITIES :—FINE SIZES of H.C. COPPER, GERMAN SILYER, &c., WIRES. 14s 


SWEDISH CHARCOAL IRON SHEETS. BARS RODS STRIPS 
AND S8TAMPINGS. 


TURNER 


In the Telegraphic Address: “ Saumtmon, Loxpox.” 1870, Dieos over 5 teet diameter 
MILD STEEL CASTINGS FOR MAGNET STEEL FOR TELEPHONES. 


“Ses, "| JOHNSON & PHILLIPS, 


onl 14, Union Court, Old Broad Street, E.C., and Charlton, Kent. 
ACCUMULATOR New Depot—37, KING STREET, COVENT GARDEN, W.C. 
at MANCHESTER, Duchy Chambers, Clarence 8t., 


” BOXES, &c. Albert Square (North); Guasaow, 108, Argyle St. 
a THE HARBURG INBIA-RUBBER C. CO. Bussrot, The Edinburgh Chambers, Baldwin St. 
MAKERS of the most modern machines for 
Londen Warehouse: Lu CABLE MAKING. CABLE LAYING. 


F. WINTER, STRANDING. BRAIDING. 


TAPING. WINDING. 
8, Redeross COMPOUNDING LAPPING. 
__ 2.0. RUBBER. SILK & COTTON COVERING 


| Every DESCRIPTION 


| For Lie: 
TRACTION 
TELEPHONY 


With INDIA RUBBER INS! 


IMPRECNATED PA 
Paper & ORY AIR, 
IMPREGNATED 


STEEL RIBBON. 
Ano G! WiRE 
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OF ALL CLASSES FOR ALL PURPOSES 


See advertisement PAGE 30 this week. 


Established 1827, Telegraphic Address: ‘‘ Unsworth, Derby.” 


G. B. UNSWORTH & SONS, Ltd., 


Manufacturers of Electrical Wires of every description for Electrical Instruments, Dynamos, Machines, Telephones, and Electric Bells, 
INSULATED LINE WIRES AND CABLES. 


THE GEM” BRUSHES 


ARE BOUND TO SAVE YOUR GOMMUTATORS 


BECAUSE THEY HAVE SOFT SPONGY CONTACT SURFACES, AND ARE SO 
CONSTRUCTED THAT THEY CAN NEITHER FUSE NOR SPREAD. 


Made under CHAPLIN’S PATENTS, which protect Used by the PRINCIPAL Municipal Electric Generat- 
both the Crimping of the crisp interior and the ing Stations, and by the CHIEF Dynamo Manufac- 
method of laying on the stiffened cases, embody- turers throughout the United Kingdom. Supplied 
ing the essentials of a first-class Brush. to H.M. Government, the Royal Exchange, &c. 

Report of the Engineer of Aston Manor Technical School, | 
Birmingham, May 16th, 1899. | 
Special _ ‘1 beg leave to forward to you the result of my test of the Patent *Sparkless | Sold by 
Gem’ Dynamo Brush, after 2 years and 7 months’ running, from Nov., 1896, to 
Contracts the above date, on one of Elwell-Parker’s Dy: amos, giving 75 amperes at 185 all the 
for | volts. Themachine has run during this period 2194 hours and 85 minutes. I have | Chief 
| not had to smooth the commutator or doanything to it since using these brushes, 
Consumers. -64inch. I mayalso state that when these brushes are properly adjusted there | Houses. 
absolutely no sparking, i i | 
Apply to Yours faithfully, (Signed) R. WILLIAMS, | 
MR EY The Electrical Engineering Stores, Minories, 
@ 
(SOLE LICENSEE) J BIRMINGHAM. 


REID 


Electricai and Telegraph Engineers and Contractors, 


MAINS for TOWN LIGHTING, 


POWER, TRACTION, &c., 


COMPLETE INSTALLATIONS OF 


PNEUMATIC TUBES 


FOR TRANSMISSION OF PAPERS, &o. 12, WHARF ROAD, 
Telegramt "SUPRA. LONDON. LONDON, N. is 


HIGH-CLASS ANTI-~CORROSIVE 


LUBRICATING OILS. 


FOR CYLINDERS, HEAVY BEARINGS, AND MACHINERY OF ALL KINDS. 


CANNOT CORRODE, “GUM” OR “CLOG.” 


CYLINDER OIL, | GAS-ENGINE OIL, 
MACHINERY OIL, DYNAMO OIL, 


EFFICIENT AND ECONOMICAL 


Priees, Samples. and all particulars of 
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Telegrams :—'t COMBINATION, GATESHEAD-ON-TYNE.” Nat. Tel. 2864, Gateshead. 
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Paris, 1900. 


HIGHEST AWARD 


STORAGE BATTERIES, 


BATTERIES 


SUPPLIED TO THE 


LIVERPOOL OVERHEAD 


1,800,000 


WATT HOURS. 


Battery of K*”: Cells at Bramley Moore Station 


ELECTRICAL POWER STORAGE 


4, GREAT WINCHESTER STREET, LONDON, E.C. 
Works :—MILLWALL, E. 
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EVERY CONTRACTOR SHOULD USE— 


Telegrams : 


“GABLES OLD CHARLTON.” 


HIGHEST DISCOUNT TO THE TRADE. PRICE LIST AND SAMPLES ON APPLICATION. 


LEAD-COVERED MAINS. 


‘AS SUPPLIED TO:— CONDUCTOR.—ONE SQUARE 11/148 
CHA T AM RESISTANCE 00248 OHMS 
PER 1000 YARDS. 

BRISTOL, DIELECTRIC.—"LONG FIBRE” MANILLA 
FLEETWOOD, 
MANCHESTER, 
NUNEATON, PROTECTION.—SOLIO TUBE, BESY ENOUSH 
NEW BROMPTON, LEAD PUT ON COLD UNDER 
FULL SIZE SECTION VOLTS 
WORCESTER. 


JOHNSON & PHILLIPS ELECTRIC GABLE WORKS. 


Head Office & Factory: OLD CHARLTON, KENT. 
Dopbt:—37, KING STREET, COVENT GARDEN, W.C. 


Depéts at MANCHESTER, Duchy Chambers, Clarence Street, Albert Square (North): 
GLASGOW, 108, Argyle Street; BRISTOL, The Edinburgh Chambers, Baldwin Street. 
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The... 


High Speed Engine. 


VIEW: IN OUR HIGH-SPEED ENGINE ERECTING SHOP. 


ECONOMY in STEAM and OIL, 
SIMPLICITY, DURABILITY, 
EXCELLENT GOVERNING, 
| SILENT RUNNING, 
“\\o SUITABLE FOR DRIVING.... MODERATE COST. 


Dynamos, Pumps, ettc., etc. 


ALLEY MACLELLAN, 


ae Sentinel Works, 
GLASGOW. 
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STORAGE 


i 
| 


In 


Grid. Enlarged Section of Negative Grid, 


Negativ 


HOUSE ACCUMULATOR 


NOTICE 


beg to give notice that on and after June 24th, 1901, the registered 
offices of the Company will be 


11, Victoria Street, Westminster, London, S.W. 


to which all orders and correspondence should be addressed. The Lumford Mitls, Bakewell, 
Derbyshire, having been extended and nine acres of additional land purchased (making a 
totul of 15 acres) the whole of the manufacturing will in future be concentrated at these 


works, 


SEND FOR NEW 


_ The Directors have pleasure in announcing that, owing to the introduction of 
labour-saving machines in the various departments, with a corresponding increase 
of production and the use of water-power for formation, they are able to offer a 
substantial reduction in prices. 
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THEY EXCEL 2. 


IN LIFE, DURABILITY, SIMPLICITY, 
POWER-FACTOR, STEADINESS and 
QUALITY OF LIGHT, and 
INTRINSIC WORTH. 


JANDUS ALTERNATING 
LAMP. 


Buyers and 
JANDUS ALTERNATING 
Users are warned — 


that they will be held 
equally liable with Agents and 
Manufacturers for any Enclosed 


Arc Lamps they may purchase which i. a 
are Infringements of the JANDUS PATENTS. 
SOLB AGENTS FOR THE ALL 


JANDUS ARC LAMP & ELECTRIC CO., Ltd., || sanous 
DRAKE & GORHAM, 


66, VICTORIA STREET, WESTMINSTER, S.W. ARE MADE 


Telegrams AccumuLAToR, LONDON.” Telephone :—398 and 71 Westminster. 


Branch Offices: —47, Spring Gardens, MANCHESTER; Baltic Chambers, 50, Wellington St., GLASGOW; AT THE 
and Westminster Chambers, East Parade, LEEDS. 


Sub-Agents for JANDUS Arc Lamps for the North :— Sub-Agents for JANOUS Arc Lamps for the Midlands ;— COM p ANY’S 
ROBERT BOWRAN & CO. THE ELECTRICAL TRADES SUPPLY, Ltd., 
3, St. Nicholas Buildings, Cornwall Buildings, wo R KS 
Newcastle-on-Tyne. Cornwall St., Birmingham, 
HOLLOWAY. 


JANDUS 


ALTERNATING CURRENT 


= ARE DESIGNED and CONSTRUCTED on SCIENTIFICALLY MECHANICAL 
ia LINES. THE DUST-PROOF MECHANISM IS AS SENSITIVE AS A 
WATCH, BUT CAN EXERT AMPLE POWER IF THE NECESSITY 


ARISE. 
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THE TRACTION ACCUMULATOR. 


(FULLY COVERED BY PATENTS.) 


The Positive Block is 
built up with horizontal 
sheets, having holes 
punched for reception of 
the negative rods ar- 
ranged vertically, thus: 


Complete Cell. Positive Block. Negative Rods. 


THE RESULT OF YEARS OF EXPERIENCE. 


CAR FOR USE ON THE BELGIAN STATE RAILWAYS. 


Send for Particulars of NM ON OB L Oo Cc CE. L LS suitable for 
ELECTRIC LOCOMOTIVES, TRAMCARS, ’BUSES, LORRIES, 
MOTOR CARS, TRAIN LIGHTING, and other Rapid Discharge work. 


DRAKE & GORHAM, 


SOLE AGENTS FOR THE 


ACCUMULATOR SYNDICATE, 


66, Victoria Street, Westminster, LON a Mig 
Telegrams AocumuLaror, Lompon.” Telephones :—71 and 393, Westminster. 


Aleo at 47, Spring Gardens, MANCHESTER: Baltic Chambers, 50, Wellington Street, 
GLASGOW: and Westminster Chambers, East Parade, LEEDS. 
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EVERED CO, 


LONDON and BIRMINGHAM. 


Main Switchboards Planned and 
Quoted for Specification. 
ALL SWITCHES AND FITTINGS OF THE VERY BEST FINISH. 


EVERED 

BARNET WORKS4— 
BIRMINGHAM, 


ALL KINDS OF SWITCHES AND ACCESSORIES FOR 
HIGH VOLTAGE INSTALLATIONS. 
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IRON-CLAD MOTORS 


Dust-Proof or Ventilated, All Sizes: 


DIRECT CURRENT DYNAMOS 


For Belt Driving or Direct Coupling. 


ALTERNATORS 


Single-Phase or Polyphase. 


VIBW OF WORKS. 


Dynamos and Motors up to 100 H.P. made to stock in large quantities; interchangeability guaranteed 


THE LANCASHIRE 
DYNAMO MOTOR CO., 


Offices and Works: pe 
Pams : 
Trafford ‘Park, 
Manchester MANOHESTER.” 
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THE LISTER ELECTRIC 
MANUFACTURING 


DURSLEY, GLOSTERSHIRE. 


National Telephone :—No. 6 Durstey. 


Tajagraphic and Cable Address ;—“ ELECTRICITY, DURSLEY,’ 


STANDARD “LISTER” MULTIPOLAR DYNAMO. 
BELT OR 


MULTIPOLAR DYNAMOS 


FOR LIGHTING OR 


DIRECT COUPLED SET POWER TRANSMISSION. 
OPEN AND ENCLOSED TYPE MOTORS, 


BALANCING SETS, BOOSTERS, &c. 


We are Makers of all kinds of Tramways Fittings, such as__- 
FEEDER PILLARS, SECTION INSULATORS, CROSSINGS, 
FROGS, EARS, BELLHANGERS, &c. 


SPECIAL FITTINGS DESIGNED TO SUIT ANY REQUIREMENTS. 


WRITE US FOR PRICES AND BEST TRADE DISCOUNTS. 
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MAIN SWITCHBOARDS. 


TRACTION SWITCHBOARD BY DORMAN & SMITH. 
Fittep with D. & 8. Patent Circuit BREAKERS. 


Central Station Switchboards recently built or now building by them 


ASHTON-UNDER LYNE. DARWEN. Traction. 


.WIGAN. Traction and Lighting. 
SOUTHPORT. Traction. DEWSBURY. Lighting. 


And several others MADE FOR INTERMEDIATE CONTRACTORS 


DORMAN SMITH, 


First Hand Manufacturers 


Of Controlling Gear and Accessories for Electric Light and Power Installations as specified by many of 
the Leading Consulting Engineers and as used by the Principal Contractors at Home and Abroad. 


LONDON OFFICE: HEAD OFFICE & WORKS: 
$4, Charing Cross Road, W.C. Ordeal Electrical Works, Sa.ford, MANCHESTER. 
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INCANDESCENT 


HIGH 
EFFICIENCY. 


ALWAYS 
RELIABLE. 


TO TRADE 
ONLY. 


83, 85, 87, FARRINGDON E.C. 


‘THIS 1s 


Our STANDARD ENCLOSED MOTOR 


WALKER & HODGETTS, Limited, 
Nat. Telephone, 49 Manchester. St. Simon’s Electric Works, SALFORD. 
“Glasgow—J. & A. ANDERSON, 62, Robertson Street. Leeds—STEAD & SCOTT, Wade Street. 
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BULLERS 


MANUFACTURERS OF 


PORCELAIN INSULATORS 


OF ALI. KINDS. 


CONTRACTORS TO 
M.H. POST OFFICE, INDIA, CROWN AGENTS 


and AGENTS-GENERAL for the Colonies, 
RAILWAYS and TELEPHONE COMPANIES. 


MANUFACTURERS OF 


PORCELAIN for Electric Light 
Fittings, SWITCHES, CUT- 
OUTS, CEILING ROSES, WALL 
PLUGS, D.P. CUT-OUTS, 
IT, PULLEYS, TUBES, INSULA- 
TORS for Underground Mains, 
— PORCELAIN SLABS for Main 
ut Switches, superseding enamelled 
Slate and Earthenware. 


ALL THESE GOODS MADE IN PURE 


VITREOUS PORCELAIN, 


GIVING THD HIGHEST INSULATION—INDISPENSABLE FOR DAMP.PLACES, a 


WORES;— 9397 


London 8, Laurence Pountney Hill, E.C, sna rrron 


“LUNDELL” MOTORS 


LL” FOR ALL PURPOSES. 


Manchester— 
SOHO SQUARE, W. RXAMINER BUILDINGS, STRUIT ST. 


Lundell Ceiling Fan Motor. 


Lundell Emery Grinder. a 


PATENTEES 


and 


MANUFACTURERS, 


. PORTLAND ROAD Printing Machine driven direct by 
Guillotine Paper Cutter, driven direct by 13) GB: Lundell 6-pole Motor. 
2-pole Lundell Motor. Wy, C 


ASTLE-ONSS 


19, WATERLOO STREET. 


Yorkshire-: 
Me. WILSON WOODHEAD, 
Royal Exchange, 
LEEDS. 


Lundell Two-pole Enclosed Motor. Lundell Two-pole Enclosed Motor. 


Doors covering commutator open. Doors coy commutator closed. 
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NEWTO 


Makers of High-Class, Direct-Coupled or Belt-driven 
Continuous Current 


Dynamos and 


FOR ANY VOLTAGE AND SPEED 


FITTED WITH IMPROVED 


SELF- OILIN G BEARINGS, 


ELECTRICAL WORKS, 
LIMITED, 


SPECIFICATION AND E.M.F, 


| once TAUNTON, ENGLAND. | 


OPPERMANN’S 


PLATING & DEPOSITING DYNAMOS 


USED BY ALL THE PRINCIPAL LONDON PLATERS. 
Polishing Lathes and Materials, Lead-Lined Yats, and Complete 
Outfits of all sizes for Electro-Silver Plating, Nickelling, 

Gilding, Brassing, Coppering, &c. 
Aluminium in Sheet, Rod, &c., kept in Stock. Dynamos and 
Plant lent on hire. 
PRICES OF DYNAMOS FROM &6 
Send for Catalogue and Testimonials. 


CARL OPPERMANN Street 


CLERKENWELL, E.C. 


COIL WINDING 


OF BEVERY DESCRIPTION. 


Speciality :—DUPLEX Winding. 


BEST MATERIAL. GOOD WORK. LOW PRICES. 
ELECTRICAL WIRES, Silk and Cotton Covered. 


PRICES QN APPLICATION. 


VARLEY MAGNET CO., Ltd., 


DERBY. 


THE ECONOMETER 


FOR MEASURING DENSITY OF GHIMNEY GASES. 
SHOULD BE IN ALL ELECTRIC SUPPLY STATIONS. 


RESULTING 
IN GREAT 
ECONOMY OF 
FUEL. 


MELDRUM BROS., 


LARGE 
NUMBERS 
WORKING. 


17D, 4 “Works, Manchester, 


and 66, VICTORIA STREET, WESTMINSTER, 


Where the Instrument may be szen. 
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MOTORS. DYHAMOS, 
GAS ENGINES, and 
> ALL OTHER MACHINERY, 


Reciprocating or Rotary, 


FIXED ON ANY FLOOR TO ANY BUILDING, WITHOUT 
COMMUNICATING YIBRATION. 


FOR ALL DETAILS AND BESIGNS ADDRESS— 


The ANTI-VIBRATOR Co., 


21 & 23, CALE STREET, CHELSEA. 


ON ADMIRALTY LIB7. 
GAS & OIL 


FOR 


ELECTRIC LIGHTING, 
PUMPING, 
axp 


GENERAL WORK 


SHILLINGFORD ENGINEERING CO., Ltd., 
CHELTENHAM. 


—— 
London Agents 1— 


FIELD, MALLETT & CO., Ltd., 38, Mincing Lane, E.C. 


BEECROFT & WIGHTMAN, ot Coles 


ES 
Qe 
BF 
& 
€5 


Wood-Moulding Mills, Harris and Garnett St., BRADFORD, 
Also at Humber Sawmilis, Burleigh &t., HULL. 
Also, stocked in London, the undermentioned sizes in prime quality 
American Whitewood, all bundled in exact 100 feet bundles, at 


very lowest wholesale prices :— 


_Width ot Goods _| 14” | 
Hold the follow- 1/22, | 1/z0, 1/19, 1/18, | 1/15, 1/14, 1/13, | 4/10, 1/9, 1/8, 


ing cables (fit- 1/21 1/17, 3/25 yu, 8/18, | 7/20, 7/19, 


BOILER GENERAL 


Insurance Company, Limited. 
Chief Offices: 67, King St., Manchester. 


E8T. 1859.) SUBSCRIBED CAPITAL, £375,000. 


Insurance and Inspection of Boilers, Engines, Dynamos, 
Motors, and other Electrical Plant. 


Upwards of 44,000 BOILERS and ENGINES under supervision. 


legal standard | 24, 214s Workmen’s Compensation Act, Employers’ Liability Act and Common 
gauge 7/908 { 19/21 Law, Personal Accident, Third Party and Fidelity 
“Width of oy Guarantee Insurance, and Burglary. 
‘Hold the following | 7/17, 7/16, | 7/14, | 19/16, | 19/16, | 19/14, 19/18 
cables (fitting 19 [ng end 19/12) 37/16, APPLICATIONS for AGENCIES INVITED. 
loosely), legal | and | 19/15 19/15 and 
_ Standard guage | | | | 87/15 
All communications to be made to Bradford. — 
(Tachometer), (Electricite & Hydraulique.) 


OR ee IN DICATOR. 


Shows at a glance, 
and without the 
slightest calou- 
lation, the exaot 
speed at which 
an engine ie 
running. 


and all the principal Electrical Engineers. 


W. H. BAILEY & Co., Ld., 


ALBION WoORES, 
SALFORD, MANCHE BTER. 
London Office 4 Showrooms :— 


16, FENCHURCH STREET, LONDON, E.C. 18 


Electric Power’ 
Traction Engineers. 


HEAD OFFICH: 


49, Cannon St., London, E.C. 


Talegrams : “‘ Witting, London.” Telephone: 5795, Bank. 9060 


By Speolal Warrants of Appolmtment te H.M. the Queen, 
to H.8.H. the Prince of Wales. 


PERRY CO. 


(Late of 72,, New Bond Street), 


17, GRAFTON STREET, 


BOND STREET, LONDON. 


* ELECTRIC LIGHT FITTINGS 
_ Of the Highest Class to suit All 
Styles of Decoration. 


FINEST DEGiIGNS AND BEGT WORK. CATALOGUES. 


| The New 
‘ARG LAMP’ Hoist. 


ih 

A small hoist with 
detachable handle, ratchet 
and brake, specially de- 
.,signed for ‘‘Arc Lamps,” 
but equally applicable to 
any light weight that re- 
quires to be left suspended. 


When the handle is 
taken away the hoist is 
locked. 


Size, 5” by 6” by 7”. 
Weight, 20 lbs. 


Special terms tothe Pigg, 18s. Gd. 


Trade and large Handles sas ee extra. 
Consumers. 


ABBOTT & Co. (Newark), Ltd., 


Newark-on-Trent. 
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INDUCTION COILS & APPARATUS 
X-Rays and Wireless Telegraphy. 


As supplied 
COX'S by us to 
NEW H.M. War 
PORTABLE Office, 
ARMY Admiralty. 
COIL. Actual 
Makers. 


ring B 
HARRY W. COX, Ltd., 10,118 28, Curie Stet, 
ACCUMULATORS CHARGED. Chancery Lane, LONDON. 
RADIOGRAPHS TAKEN AND DEMONSTRATIONS GIVEN. 


PRICES AND LISTS ON APPLICATION. 


PARA RUBBER STRIP, te 
RUBBERED-COTTON 
TAPE, 


For Insulating 
Purposes. 


PURE 
PARA SOLUTION, 


1 oz., 2 o2z., and 4 oz. 
Capsules. 


_ $-lb., and 1-Ib. Tins. 


GEORGE MACLELLAN & CO., | GLASGOW RUBBER WORKS, 
Manufacturers, MARYHILL, GLASGOW. 
Telegrams :—‘“' Caoutchouc, Glasgow.” Telephone No. 891, Royal. 


TESTING INSTRUMENTS AND PLANT. 
THE ELECTRICAL STANDARDIZING, TESTING AND TRAINING INSTITUTION 


(Proprietors: —The Syndicate of Electrical Engineers, Ltd.), 
ESTABLISHED 1889, 
FARADAY HOoOvuUSE, 


8 & 10, CHARING CROSS ROAD, LONDON, W.C. 
Telephone No. 5048, Gerrard. Telegraphic ‘Ad iress :—“ Standardizing, London." 


Principal: Harrison, B.Sc. (Lond.), Member of the Council LE.E., 
M.Inst.C.E., F.C.8 
Superintendent of Dept.: CaMPBELL, B.A. (Cantab), A.M.I.E.E. 
Assistant :—H. H. Crockrorp, B.A. (Cantab.) 


The work undertaken is as follows :— 

(a.) Standardizing and Testing Electrical Instruments. 

(b.) Inspecting and Certifying every kind of Electrical Plant and Accessories. 

(c.) Investigating and Reporting upon Electrical Inventions. 

(d.) Inspecting Installations of Electric Wires and Plant on behalf of 
Architects, Householders, Manufacturers, Supply Companies, 
Fire Offices, &c. 

(e.) Letting Private Experimenting Rooms, and offering every facility, 
with skilled assistance when desired, to Experimenters in Elec- 
trical Science. 


N.B.-—(1) A tally Ya staff is exclusively engaged in this branch of our 


(2) oar’ eles is PERFECTLY INDEPENDENT. 
(8) The accuracy of our results is guaranteed. 
£ scale of Fees will be sent on application to the Secretary. 3459 


THE NATIONAL BOILER 


AND 


GENERAL INSURANCE CoO., Ltd. 


Head Office: -22, ST. ANN’S SQUARE, MANCHESTER, 
London Office :—60, QUEEN VICTORIA STREET, E.C. 


INSURANCE and INSPECTION 


or 
DYNAMOS, MOTORS, 
Hydraulle Lifts, Steam, Gas or Oil Engines and Boilers of all Classes. 


SPECIFICATIONS PREPARED AND ADVICE GIVEN RE NEW BOILERS, 
ECONOMISERS, SUPERHEATERS, ENGINES, &c. 


ECONOMIC TESTS OF STEAM POWER PLANT, INVESTIGATIONS & REPORTS 
IN GASES WHERE COAL ECONOMY, &¢., NOT SATISFACTORY. 


PROSPECTUSES ON APPLICATION. 
APPLICATION FOR AGENCIES INVITED. 


Ben NEW BROTHERTON TUBE Co. 


COMMERCIAL ROAD, WOLVERHAMPTON. ‘7%. 
ENAMELLED STEEL 


SE, 


TUBE 
for 
AND FITTINGS 

FOR Handy 

Bars, 

ELECTRIC WIRING 

Al LONDON STOCK KEPT AT 


66, VICTORIA STREET, WESTMINSTER. 


"Head Offloe and Works: COMMERCIAL ROAD, WOLVERHAMPTON. 


Manchester Office: 16, Deansgate. Coventry Office: 149, Foleshill Road. 
Leicester Office: 80, Rutland Street. 


BRASS WORK 


OF ALL KINDS MADE TO ORDER. 


GEARING, SCREWS, TERMINALS, 


Small Turned Parts and Stampings, 
PARTS FOR 


SWITCHES, ARC LAMPS, METERS. 


Quotations on Receipt of Samples. 
WAAMAAAAAAYY 


THE TOURTEL MANUFACTURING CO., Ltd., 


Wardrobe Chambers, 146a, Queen Victoria Street, E.C. 
Telephone No. 8% Rank. Telegrams :—“ Tourtel, London.” 


AGENTS REQUIRED. 


STONEWARE CONDUITS 
INSULATORS 


ELEOTRIO LIGHT MAINS- 


GLASGOW, PRESTON, 
DUNDEE, NORWICH, 
WESTMINSTER, 

ST. PANCRAS, 


STOOKS OF POROUS 

OELLS, BATTERY JARS, 

TELEGRAPH AND TELEPHONE 
INSULATORS. 


VITRIFIED LEADING-IN TUBES, 


POCKET 
ACCUMULATORS, 


4 Volt, from 48. retail. 


ARCHIBALD J. WRIGHT, 


ISLINGTON ELECTRICAL WORKS 


318, Upper Street, LONDON, ¥. 


New Illustrated Price List of these 
and other 


ELECTRICAL NOVELTIES 


NOW READY. 
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PERFECT REDUCING VALVE 


ENTIRELY METALLIC. 


THE FOSTER 
PATENT 


“FULL BORE.” 


Sizes 3-la.—18 ins. Bore. 


WH BAILEY & Li (Opt. 19), Manchester 


RESSWELLS’ 
SBESTOS 
WELLINGTON MILLS 

BRADFORD, YORKS. 
ASBESTOS SPINNERS AND MANUFACTURERS. 
Telephone No. 950. T. A,:—** Asbestos, Bradford,” 
If you fancy FOSSIL MEAL NON-CONDUCTORS 
for your Boilers and Steam Pipes we can fii your 
wants admirably. 


Ask for No. 4 Catalogue. 
Applications for Colonial and Foreign Agencies destred. 


SHERARD COWPER-COLES & 


Limited, 
82, Victoria Street, Westminster, 3.W. 


Blectro-Metallurgists and Chemists. 


Research Work undertaken in all Branches of Electro- 
Metallurgy and Chemistry. 


Processes experimented with and Tested on a Practical Scale. 


Telephone 748, Westminster. Telegrams, “‘Zincking,” London. 


HENRY MILNES, 


Manufacturer of 


HIGH-CLASS LATHES 


FOR 


Electrical Engineers, 
INGLEBY WORKS, 
BROWN ROYD, BRADFORD, 


Lathe Maker to the British and 


GLASGOW EXHIBITION—3 Lathes. 
Official Stand and Catalogue, No. 389. 


THE BEST BOOK ON THE SUBJECT. 


AMERICAN TELEPHONE PRACTICE, 


By KEMPSTER B. MILLER, M.E., 


Third Edition. Revised and Enlarged. Large 8vo, 518 pp. and 
380 Illustrations. 


The latest and most up-to-date work dealing with the higher 
branches of Telephony. ~~ 


Post 13s. 6d. Free. 


ELECTRIC CABLE CASINGS. 


ALL MADE TO THIS PATTERN. 


The prices quoted below are per 100 ft., 
case and cover together. 


Full Sise Sections on Application, 
ESTIMATES FOR OTHER WOODS AND SIZES 
PROMPTLY SENT. 

Switch Blocks and Cleats Made to.Order. 


Small. 


19” | 1" | 12” 
7/20 
4/5 


For B.W.G.|_ | 16 *16 | 7/16 | 714 | 19/16 | 19/12 
| 2/10 | 8/- | 8/1 | 8/11 | 9/4 | 11/8 | 18/7 
2/5 | — | 210 | 86 5/9 | 8/4 | 10j- | 14/- 
* Or Two Pairs of No. 18 B.W.G. 
Trade Allowance {15 °° per cent. for or feet or 


EXPORTERS OF 


WiGERS BROS., IN FLOORING & FLOORING BLOCKS. 
67/68, KING WILLIAM ST., LONDON, E.C. 1183 


SHEET METAL STAMPINGS. 
SLOTTED DISCS 


ARMATURES. 
ALDRED & BEVAN, 


CHEADLE, 
MANCHESTER. 


D. H. BONNELLA & SON, LTD., 


58 & 60, MORTIMER STREET, LONDON, W. 
Steam Works :—42 and 43, Kirby Street, Hatton Garden. 
Telegrams: ‘“ Boncinello, London.” Telephone: 1882 Gerrard. 


IVORY, BONE, HORN AND WOOD TURNERS. 
MANUFACTURING ELECTRICIANS, 
Bell Pushes, Indicators, Bells, cc. 
Wall Sockets, Pressell Switches, Fuse Boards. Name and Address Tablets, 
INCANDESCENT LAMPS. FLAME LAMPS A SPECIALITY. 8883 


ELECTRIC WIRE CASINGS 


BLOCKS, CLEATS, BOARDS for SWITCHES 
In Stock and Made to Any Design. 


|ACCUMULATOR CASES, 
BATTERY BOXES, &c., 


MADE TO ORDER ON SHORTEST NOTICE. 


J. F. & G. HARRIS, 


Timber Merchante and 
YARDS WILSON STREET, FINSBURY, E 


8 SOUTHWARK, 8.E.} N 
*TONDON Gravel La BETHNAL GREEN NE. London Wall 


Please Write for Latest Illustrated Price Lists 


Telegraphic Address SOLAR, BIRMINGHAM.” 


ELECTRICITY METERS 


The Best in the Market. 
Approved by the Board of Trade. 
Patents Upheld in Court of Queen’s Bench. 


_ MANUFACTURERS AND OTHERS INFRINGING THE COMPANY'S PATENTS WILL BE PROCEEDED AGAINST. 


& | Messrs. VENNER & 


Telegraphic Address 


6, Old Queen Street, 
London, Trydan, London.” 1160 
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LONSDALES, Biackbuirn, 
BOILER GOVERERE, j 
Will send a sample cask (5 cwts., 25/-, carriage paid) of their 


PATENT PLASTIC CORK COVERING 


Telegrams: “* Plastic, Blackburn.” Telephone No. 625. 8709 
London Agent: 8. GREAVES, 28, Kensington Avenue, East Ham. 


Telephone MARBLE SLABS xing: cron 


FOR SwWITCHBOARDS, 
MARBLE SPEOIALLY SELEOTED 
For ELECTRICAL PURPOSES, 


M. & R. MOORE, -worss 
64, PENTONVILLE ROAD, LONDON, 747 


COSSOR, 


Actual Maker, 
67, Farringdon Road, ae. 
Glass Blowing. 


x. Vaouwm Tubes, 
and Tesla Cotte, Mer: 


@ Speciality. 


SELL’S COMMERCIAL INTELLIGENCE 


REVIEWS THE WORLD'S TRADE FOR BRITISH TRADERS. 7c. Weekly. 
Contains the latest news from the MarKETs oF THE WoRLD—NEW 
AND OLD. Useful alike to the Home Trader, the Exporter, 
the Manufacturer, the Engineer, and the Merchant. 
COMMERCIAL INTELLIGENCE. 
168, FLEET STREET, LONDON, E.C. 

N.B.—A Free Specimen Copy will be sent on receipt of a Post Card. 


S. RAWLINSON & SONS, 


BLACEBURIN [Established 1840). 


CABLE DRUM, LORRY, AND CARRIAGE BUILDERS, 
Cable Floats, Tower Lurries for Erecting and Repairing Overhead 
Equipment, &c. SENd FOR LIST, &c. 


Government —— and to the National Lai ore Co., Ltd., and 
arious Corporations in the United Kingdom. 


South pre. Agent: Mr. ROBERT DIVER, Acutt’s Arcade, Durban. 


= LETTERS OR IV RELIER 


TABLETS LETTERED 
= FOR ALL PURPOSES 


ENDOLITHIC MFG.C<i70 


612 FORE S?-LONDON-E-G 


ELECTRIC WIRE & GABLE MACHINERY 


Of the most modern design, for os with Silk, Cotton, 
Hemp, Jute, Rubber, &c., Taping, &c. 


Machines for Braiding, Measuring, Compoundin 
Varnishing, Stranding, Cable Serving, 
Waxing, Core Serving, Cable Sheathing. 


The largest stock of patterns in the Trade. 
Special machines designed and constructed. 
Machines kept in Stock ready for Immediate Delivery. 


THOMAS BARRACLOUGH, 
Gugineer and Machine Maker, 
Offices :—-20 BUCKLERSBURY, LONDON, 1151 


ELECTRICAL REVIEVV. 
INDINGS AND CASES.—Subscribers and others can have their half- 
yearly numbers bound handsomely in Black Cloth at the rate of 4s. 
somes Cases for binding are also supplied at 2s. 6d. each.—4, Ludgate Hill, 
ondon. 


HIGH VOLTAGE FUSE BOARDS. 


PATENT. 


Cheapest on the Market. 
Write for Prices. 


-- 


SIZE OF BOX, 
For 5 or 6-way Boards, 


73 in. X 63 In. 


THE BOARDS HAVE THE FOLLOWING ADVANTAGES: 
Length of Break, 23 in. full. 
Solid China Wall between contacts, making arcing impossible. 
Fuse practically enclosed in porcelain bain grevente ng one fuse blowing 
on to the next; the hand is ted if fuse blows, 
Balanced spring contacts, making a perfect connection. 
Fuses easily replaced. 
All bases and fuses best English make. 
Case best-quality Teak, with dividing fillets; metal parts of ample capacity. 


Smallest and Neatest. Usual Discounts. 


MOORES, FARRELL & 60., 


MANUFACTURING ELECTRICAL ENGINEERS, 
26, VICTORIA ST., MANCHESTER. 


Telephone 81138. 
Telegrams: “ VOLTAGE,” Manchester. 


See 


Stores: 6, KING STREET, SALFORD. 


1909 
HEATHMAN’S STIRRUP FIRE PUMP, 22s. 6d@. 


J. H. HEATHMAN & C0., ‘Rectory Road, Parson's Green, LONDON, $.W. 


THE EXPLANATION OF THE ABOVE FIGURES IS 
AS FOLLOWS :— 


Messrs. KNIGHT & SONS, 


SILYVERTOWN SOAP WORKS, 


SAY 
Boilers fitted with COKING STOKERS were 


THAT 7 unable to keep the steam up. 


of these Boilers fitted with RANSOMES & 


THAT “TRIUMPH” STOKERS 


now do all and more than is required. 
Boilers are consequently put out of © 


THAT se 


THAT 30 week besides labour 


TRIUMPH STOKER, LIM’. 


RANSOMES & RAPIER’S 
39, Victoria Street, London, S.W. 


LIMITED. 


WATERPROOF & DUSTPROOF. 


47, KING STREET, MILE-END, GLASGOW. ee. SEND FOR PARTICULARS. THE TRADE SUPPLIED. 
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YORK ROAD, KING'S: cross, LON » Na 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


CONTRACTORS To MANUFACTURERS OF 
H.M. GoveRNMENT, METAL Screws AND TuRNED Work 
Tue War OrFice, ADMIRALTY, | Gut FROM SoLio Drawn Roos. 
PosTaL TELEGRAPH DEPARTMENT, By AuTomatic MACHINERY FOR 
Ano CoLoniAL GovERNMENTS, /j\ ENGINEERS, ELECTRICIANS, &€. 


All these Goods are sho wn Full Size and kent in Stock. 


BRASS AND IRON WHITWORTH THREAD SCREWS. 


270 


273 


283 


AAAAAAAAAA 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND, HEXAGON AND FLAT, ALL SIZES KueT q STOCK. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 
CONSIDERABLE REDUCTION FOR LARGE QUANTITIES. i128 
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Electrical and General Engineers: 


MOTORS" 
‘DYN AMOS. 


De Laval’s Patent Steam’ 
Tarbine Motors, Pumps and Fans. . 


SEND FOR CATALOGUBS. 


UTILISE s 


TO BE SEEN 


AT THE 


| Glasgow WASTE HEAT. 
Exhibition 
“APPLIED TO _ IN GENERAL USE AT 
ELECTRIC 
ELECTRIC LIGHT 
DRIVING. STATIONS 
STANDS, | 
E, GREENS SOU, 
Outside Pavilion 2, 


(NORTH GARDENS), 1051. 


GREEN'S MODERN ECONOMISER IN OPERATION. 


INSPECTION AND. —Economisers’ periodically examined by 
; petent inspectors for small annual premium. 


STORAGE BATTERIES 


Manufactured by the Sole Licensees, 


W. 0. ROOPER & cO., STAFFORD. 


WHEN FIXED THESE 
CONNECTORS ARE 
ABSOLUTELY IMPERVIOUS 
TO ANY ACTION OF 
ACID, AND REQUIRE 
NEITHER ENAMEL OR 
OTHER, PROTECTION. 


ROOPERS 
PATENT 
CONNECTING BOLT, 


6412.—225-B,H.P. STEAM TURBINE MOTOR, = 
| 
3 
A 
3 
; 
: 
fii 
4 
y 
Price Gd. Each, 


ELECTRICAL ENGINEERS. 


‘UNITED 
KINGDOM 


DURABLE. 
. EVERY COIL . 


i 

i 


Head Oftices : 106, CANNON STREET, LONDON, E.C. 
Warehouses : 100 to 104, CANNON STREET, LONDON, E.C. 


Telegraph Addresses: 
Mead Offices: “Silwergray, London.” Wrorks: “Graysilwer, London.” | 
Branches: , 
LIVERPOOL: 54, Castle Street. BRISTOL: 28, Clare Street. BIRMINGHAM: 27, Albert Street. 
BRADFORD(Yorkshire): 1, Tanfield Build- MANCHESTER: 9, Sussex Street (City). LASGOW: 8, Buchanan Street 
Hustlergate, NEWCASTLE-ON-TYNE: 59, Westgate 
SHEFFIELD: 1, Fitzalan Square. Road. BELFAST: 33, High Street. 
CARDIFF: Pierhead Chambers, Bute PORTSMOUTH: 49, High Street. DUBLIN : 15, St. Andrew Street. 
Foreign Branches: 
MELBOURNE: 274, Flinders Street. SYDNEY : 2'79, George Street. 
PERTH (W.A.): 131, Queen’s Buildings, William Street. BRISBANE: Edward Street. 
CALCUTTA: 1—1., Fairlie Place. — BUENOS AYRES: Calle Reconquista 379. 
CHRISTCHURCH (NEW ZEALAND): 234, Cashel Street. f 
SOUTH AFRICA: 213, West Street, Durban, NATAL; Willoughby Buildings, Bulawayo, MATABELELAND 


Works: SILVERTOWN, ESSEX: Persan (Seine-et-Oise), France. 
ESTIMATES AND PRICES ON APPLICATION. 


Printed by W. G. Wicsen, 7, 8 & 9, Hosier Lane, E.C., and Published by the Proprietors, H. ALABASTER, GATEHOUSE & Co., at 4, Ludgate Hill, London, 
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